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LLOYD’S REGISTER OF SHIPPING, issued annually in July. This Bock contains the Names, CLasses, and detailed 
information concerning the Vessels classed by Lloyd’s Register and the late Underwriters’ Registry for Iron Vessels; particulars, as far as 
possible, of ALL SEA-GOING VESSELS in the World, and of all iron and steel vessels trading on the North American Lakes, of 100 tons and 
upwards ; together with particulars of vessels fitted with Refrigerating Appliances, Lists of Frozen Meat Stores and Refrigerated Railway 
Cars, and a list of Owners of Ships recorded in the Register Book. 

In the Appendix will be found lists of Subscribers arranged according to place of residence and alphabetically (in the former list 
descriptions of Subscribers’ businesses are entered), details of Dry and Wet Docks, Floating Docks, Pontoons, Patent Slipways, Tidal Harbours. 
Dy Quays, &e., in all parts of the World; a list of Telegraphic Addresses of all firms, &c., connected with Shipping (with the Telegraphic Codes 
4 severally employed), so far as ascertained ; a list of Steamers of 10,000 tons and upwards arranged according to nationality and gross tonnage ; 
detailed Statistics respecting Merchant Shipping ; lists of Shipbuilders, with names of Vessels built by each ; list of fast Merchant Steamers 
and Motorships ; Index to Changes of Names of Vessels ; Index to Vessels whose Names are composed of two or more words ; lists of Vessels 

{ of 500 tons dead-weight capacity and above and Vessels carrying Petroleum in bulk. 

A list is also printed in the Appendix of the Members of the Committee of Lloyd's, and of the Agents to Lloyd’s. 

TERMS OF SUBSCRIPTION :—The Subscription of Public Institutions is £12 12s, per annum for a single copy, and £7 7s. per annum for 
every additional copy supplied, unless the copies be periodically posted with type with additions and corrections throughout the year, 
in which case the subscription for each copy supplied is 20 Guineas per annum. 

In the case of all other Subscribers, including Marine Insurance Companies, the subscription is £7 7s. per annum for each copy, 
unless periodically posted with type with additions and corrections throughout the year, in which case the subscription is £17 17s. 
per annum for each copy supplied. 

For the convenience of Subscribers not resident in London, or not having their Books posted, a Supplement, containing the additions to, 

and corrections in, the Register Book, is issued periodically, and forwarded gratis to Subscribers. 


LLOYD’S REGISTER OF YACHTS, issued annually in May. This book contains, in addition to the Names, CLASSES, 
and detailed information relating to Yachts classed by the Society, the Names, Dimensions, &c., of other British and Foreign Yachts, the 
particulars of which are known ; also, in an Appendix, a list of various Yacht Clubs, with Illustrations of their respective Flags ; an illustrated 
List of Distinguishing Flags of Yachts ; an Index of Signal Letters; a List of Yachts. the namés of which have been changed ; a List of 

} Yachts arranged according to Tonnage ; a List of Yacht Builders and Designers, with Lists of the Yachts which they have respectively built 
and designed ; and a List of the Names and Addresses of Yacht Owners so far as they can be ascertained ; besides other interesting information 
TERMS OF SUBSCRIPTION :—£2 2s. per annum, for which one copy is supplied. 


LLOYD’S REGISTER OF AMERICAN YACHTS, issued annually, from the Society’s New York office, in June. 
Copies can also be obtained on application to the Secretary, 71, Fenchurch Street, London, E.C.3, England. 

This book contains the Names, Dimensions, and full particulars of the Yachts of the United States and Canada, so far as they can be 
ascertained ; a list of Yacht Clubs with the names of their Officers; a list of Yacht Owners of the United States and Canada. with their 
addresses, clubs and yachts; illustrations in colour of the Burgees of Yacht Clubs and the Private Signals of Yachtsmen ; also a list of 
Late Names of Yachts and an index of Signal Letters. 

ANNUAL SUBSCRIPTION :—$12 per copy, bound in canvas; $14 per copy, bound in blue cloth, gilt edges. 


AMERICAN YACHT FLAGS.—Flag Plates from Lloyd’s Register of American Yachts; 65 lithographed plates 
containing the Burgees of over 550 Yacht Clubs of the United States and Canada, with the Private Signals of approximately 3,000 Yachtsmen. 
PRICE :—$3. 


RULES FOR THE CONSTRUCTION AND CLASSIFICATION OF VESSELS, &c. :— 
(i.) Steel Vessels, including Rules for Steam Engines and Boilers and Petrol. Paraffin, and Heavy Oil Engines, Rules for Electric Propelling 
Machinery and for Electrical Equipment, Refrigerating Machinery and Appliances. ditions in English (also with Scantlings in 
Metric Units). Prick :—15s. per copy. 
(ii.) Steel Trawlers. Prick :—7s. 6d. per copy. : 
(ii.) Engines and Boilers, &c., including Rules for Electric Propelling Machinery and for Electrical Equipment. also Rules for Refrigerating 
Machinery and Appliances of Vessels, Frozen Meat Stores and Refrigerated Railway Cars. Price :—10s, 6d. per copy. 
(iv.) Rules for Electric Propelling Machinery and for Electrical Equipment. PRICE :—5s. per copy. 
(v.) Yachts. Vol. I. :—Wood Yachts (Sailing, Auxiliary, and Full Power). Prick :—<£1 1s. per copy. 
Vol. II. :—Composite and Steel Yachts. Prick :—£1 1s. per copy. 
(vi.) Wood and Composite Yachts of the International Rating Classes. PRICE :—10s. per copy. 
(vii.) Wood and Composite Ships. PRick :—is. per copy. 


GEOMETRICAL PROPERTIES OF SHIP GIRDERS AND SECTIONS (Second Edition—Enlarged). 


Being a series of Tables which give, over a wide range of thicknesses, the sectional area, the centre of gravity, moment of inertia. and 
modulus of resistance of various rolled sections and girders commonly used in Shipbuilding, both without and in conjunction with plating. 
The properties of the British Standard Bulb Angle and Channel Sections (1924) have been included, also additional Tables of built girders. 
PRICE :—£1 1s. 
Norn :—This book facilitates the determination of Ships’ Scantiings, and is of special service to Naval Architects, 
Shipbuilders and Structural Engineers. 


TESTS OF MATERIALS, containing the requirements of the Society’s Rules for the testing of steel plates, sections, bars, iron 
and steel forgings, steel castings, steam pipes, anchors and cables, &c.: together with suggested specifications for materials for which there 
are no tests mentioned in the Rules of Lloyd’s Register. Editions in English, French and German. PRICE :—5s. 


PATENT ANCHORS, sanctioned by the Committee of Lloyd’s Register, comprising lists (1) in alphabetical order of Patentees, 


(2) in alphabetical order of name (if any) of anchors, together with descriptive sketches. Prick :—£1 1s. 


“THE REGISTER BOOK.” A Lecture delivered in 1922, and brought up to date and reprinted in 1934, containing full 


and explanatory notes on the contents of the Register Book. Price :—ls. 


REQUIREMENTS FOR WELDED PRESSURE VESSELS INTENDED FOR LAND PURPOSES :— 
A comprehensive specification dealing with design, materials, inspection, routine tests, and the conditions under which the name of a firm 
may be placed on an Approved List of Manufacturers of Welded Pressure Vessels. PRICE :—is. 


SUPPLEMENT COVERS. Cloth covered loose binders to take the fortnightly Supplements to the Register Book. 
Price :—In U.K. 2s. 6d.; elsewhere 3s. Post free. 
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x water ballast pump in vessels 

fitted with petrol and 
paraffin engines . : 

Fy water ballast pump in vessels 


fitted with heavy oil engines 
% water circulating pump 


Discharge Valves, method of securing ... 

method of securing, 
in vessels navigating 
in ice 
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» air pipes .. z ne 

» centre girder and inti bars 

, double reversed frames in 

machinery space 

» drainage ... 

» floors as Fes nie 
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bracket 


” ” 
x » spacing of solid 
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covering of ve seul’? 2 127 » overspeed protection 7 5 124 
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Electric Propelling Machinery 


Direcr CURRENT GENERATORS 
(APPENDIX 8) 


ExLectric GENERATORS AND Morons 
INCLUDING Excrrers, BALANCERS, 
Boosters (APPENDIX 4) j 


ELEcTRIC PRopuULSION MACHINES, 
GENERAL REQUIREMENTS OF, 


coolers 
excitation 
facilities for inspec- 
tion and repair... 
foundation and 
bilges 
heating when idle 
insulation ... 
= » lubrication 
manceuvring 
mechanical 
tion 
position in ship 
shaft currents 
terminals . 
thermometers 
ventilation 


ELECTRIC PROPULSION MACHINES FOR 
ALTERNATING CURRENT SYSTEMS 


ELECTRIC PROPULSION MACHINES FOR 
Drrect CURRENT SYSTEMS... 


GENERAL 


On. ENGINES FOR Paice 
GENERATORS 


ng ” 
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protec- 


critical sre 
emergency governor 


ag th governing ... 
re = rating 
PLANS, SUBMISSION OF... 
SPARE GEAR cs Ae sais 
- for generators, motors and 
exciters : 
i for switch and control gear 
5 general ... 
Pa storing ... 


STEAM ENGINES FOR PROPULSION 
GENERATORS 


bled steam aa 
emergency governor... 
exhaust steam turbines 
governing 

lubricating oil 
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STEAM ENGINES 


FOR PROPULSION 


GENERATORS—continued. 
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maximum speed 
mechanical balance ... 
speed control... 
torque limiting 
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Electrical Equipment, Rules oa 


TABLES 1 to 13 


BATTERIES, 
Seconpary for lighting and power ... 
F, arrangement 
x construction 
rv control . 
Fe position, "esos aa 


ventilation of battery 


compartment... 


Bus-BARS AND CONNECTIONS 
(APPENDIX 1) 


Casugs, Installation and Fixing of 
i joints during erection 


m= multicore 
a protection 


throu 


where _ passing 
gh beams and non- 


watertight partitions 
* selection of runs 


re sockets 
7 support 


and other connections 
and protection 


* watertight glands and deck 
tubes : 


2 Insulati 


on of ... 


fe armouring 
a lead covering ... 
5» paper insulation 


As tests of dielectrics 

* testing and inspection 

7 types of ae 

ee vulcanized rubber re Pa 
COMMUNICATION CABLES 
ConDUCTORS es + 

- ener loaded 

i material of ... 


maximum size of single wire 


‘es minimum size of single wire 
~ proportioning of, to current 

carried ... aus oBa 
3 standard sizes 
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exceeding 250 volts 
EartTu TESTING 


EARTHING CONNECTIONS . 
# RS of neutral 

FITtTines 

» arc lamps 

» ceiling roses ... 

» general requirements 

»  lampholders 

» plugs and sockets 

» searchlight lamps 

+» switches 


FusisLe Cur-outs 


GENERATORS if 
+ automatic Sera hes of pressure 
Ks brash gear 
» earthing of plant 
» emergency trip 
r field regulators 
? lubrication 

position in ship 

protection of connections be. 
tween generator and main 
switchboard 
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Srerizes System, special requirements 16 
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Pe earthing 16 
Fi generators and motors 16 
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CONTROL GEAR 
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a general construction 12, 
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DISTRIBUTION, MAIN . ci 
” fe “alienate one 7 
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* = earthing of neutral 7 
” rr emergency supply... 7 
.; © interference with 
magnetic compasses 7 
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Electrical Equipment 


GENERATORS—continued. 
ie rating of 
. terminals 
Pa ventilation 
x for auxiliary purposes a (Atipaa 


dix 2) an 
HEATING AND CooKING APPLIANCES ... 
= ms air heaters ... 


control 
general con- 
struction ... 
portable appli- 
ances 
protection of 
inflammable 
materials ... 
provision for 
earthing ... 
INSTRUMENTS (see SWITCHBOARDS) . 
INTERNAL COMMUNICATIONS ... 
LiaHtTnina ConDUCTORS 
LIMITING PRESSURES ... 
Motors 
at brushes et 
ae general construction ... 
- lubrication 
», position in ship 
m rating of 
+f terminals 
A for auxiliary Parente pee 
dix 2) 
Navieation Lamps 
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PERIODICAL SURVEYS... he | 


Resistanoes (see Control gear and 
resistances). 
Section AND DISTRIBUTION BOARDS... 
SPARE GEAR iy 
SPECIAL Requiem we ae... 
carrying oil having a flash 
point less than 65,5° C... 
galleys 
“ ,» lighting and heating 
SwITCHBOARDS .. 
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fusible cinibails 

instruments wes 
, three-phase systems 
,. three-wire systems 
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Electrical Equipment 
SwITCHBOARDS—continued. 

.. instruments, two-wire systems 
earth testing 


” ” 


3 joint boxes 

a main switch gear 

i three-phase four-wire 
systems 

Rt three-phase three-wire 
systems 

< three-wire systems 

Pe two-wire systems 

= position of 

“ switches and circuit 


breakers 

= general construction .. 
SwitcHes AND CrrcuiIT BREAKERS ... 
SYSTEMS, STANDARD .. 
TRIALS .. Fi 
Electric ation in fest net asen 
engines 
Electrodes, tests for 5 
Elongation of boiler stay bar test pieces.. 
steelangle and tee ee 
steel test pieces 
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” ” 


nf forging test pieces 

* ship steel angle test pieces... 
i: » Plate test pieces... 
Be », rivet bartest pieces 
5 steel casting test piece 

* test pieces of special iron 


screw stays for combus- 
tion chambers ... 
Engine and Boiler Bearers 
- Casings (see Casings) 
- Skylights and Gratings... 
e Space, construction in way of 
Engines, Heavy Oil (see Heavy oil 
engines) oe 
» Petrol and Paraffin (see Petrol 
and paraffin engines) 
» steam reciprocating (see Steam 
reciprocating engines) 
» steam turbine (see Steam turbine 


engines) 
Equipment—T sues 53 to 55. 
ee for steam and sailing vessels 
3 », Sailing vessels 
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Equipment for tugs 
= number 
Pe » for tugs 
a testing of 


Equipment Notation... a 
withdrawal of 


Equivalent Arrangements = } 


Equivalent Sections—TAs.e 37. 
Escape Scuttles .. 
Expansion Joints in pipes 


Feed Pipes, copper 
~ 5, solid drawn steel 
Feed Pumps 
Fees, engines and boilers built nie 
special survey 
first entry of Class in Rapistéy Book 
“LMC” in Register 
Book 
»  bon-payment of A 
,» vessels built under special survey... 
Fire Extinguishing Apparatus 
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” ” 


” ” petrol 
and paraffin engines 
Flanges of Bars, breadth of 


Flanging of Floor Plates 


” ” 


and intercostals 


Flats, watertight ... ah: ote 
Floors frames and reversed frames on ... 

¥ in after peaks 
cruiser sterns 
double bottoms... we 
. engine space of single bottoms... 
a fore and after peaks 
single bottoms ... 

“ tugs 

,», watertight... 
Fore and Afters, hatchway, steel 

Pa e wood BS 
Forecastles (see Superstructures, fee 
tached). 
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29 2 
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10 10 
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81 


Forgings, ingot steel, heat treatment of... 
specially soft in lieu 
of wrought iron 
oF process of manufacture 
A testing and inspection of 
Frames and Reverse Frames on floors in 
single bottom vessels .. 
» double on bottom forward 
Framing—Tasuus 2 to 4. 


” ” 


2 additions in machinery space . 
_ after peak 

¥ attachment at lowest autie 

“ 7 to tank side brackets 
», bottom forward 4 length 

ba brackets at cut frames ... 

ee breadth of shell flange .. 

iy cruiser sterns ies 

= extent in tween decks .. 


5 flange breadth to shell ie Sip 
» increased spacing of (see In- 
creased frame spacing). 

i increased thickness in boiler room 

+ punching of rivet holes... 

ne raised quarter-deck 

+ reversed frames... 

3 sailing vessels 

* scantlings 3 ane 

increase for length of 
superstructures 

in ’tween decks 


” ” 


3 scarphing 

r spacing of : 
Freeboard, as condition of class ... 

% withdrawal of class for in- 
fringement... : 

Freeboard, assignment and marking of 
Freeing Ports 
Fuel Oil, rules for carrying and wees of 
Full Scantling Vessels, definition of 
Funnel Dampers ... 
Furnaces of Boilers 


G. 
Gauge Glasses to oil storage, apeati or 
service tanks.. 
Gauges, Soastihe iin and vec engines 
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Section. 
General service pumps 4 
Girders in Double Robewis—Tsnts 6. 
& i oa 10 
» additional forward 11 
3 in machinery space ... 27 
», Side in double bottoms .. 10 
» under Beams—Tasuus 16 and 17. 
», bracket connections 16 
», in deep tanks 19 
16 
»  Dumeralsfor ... es | 16 
»  Yiveting of 16 
» where chilled meat citi 16 
Gooseneck Ventilators ... 26 
Gratings, boiler room 28 
Gudgeons on stern frames 4 
Gussets at margin plate . 10 
H. 
Hatchways—TaBues 364 and 368. 
” Swe 25 
= battens 25 
se beams... 25 
“ » overhanging 25 
: 15 
# » reinforced ac | 16 
nf bunker and trimming 25 
a carriers for beams and fore a 
afters 25 
Py cleats ... 25 
= coamings, construction 25 
a Re height of... 25 
7 ; reinforced 16 
“ + thickness of 25 
Ar covers ae ae 25 
* of dispensed with 25 
- escape a 25 
a flush scuttles .. 25 
& rests for covers 25 
ze stiffening of weather Fa 
coamings 25 
te tarpaulins 25 
“3 trunked 25 
Hawsepipes ay vr 39 
# shell plating in way of 12 
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Haweers, tests for 
Heavy Oil Engines 
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” 
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air compressors and coolers ... 
air compressors (number of 
auxiliaries required) 
air compressors (small aux- 
iliary) 
air receivers ... 
» annealing 
» capacity 
» draining arrangements 
» fitting of safety valve 
» and pipes, hydraulic 
testing ie 
,, internal examination... 
» material 2 
»» quality of material and 
welding of seams and 
ends 
», seamless receivers 
tensile and bend tests... 
thickness of flat ends 
thickness of riveted shell 
, thickness of welded 
or seamless shell 
auxiliary engines 


bronze liners on shafts 


couplings... — 
cylinder safety valves 


diameter of crank shafts 


» flywheel shafts 


» screw shafts 


» intermediate shafts 
» thrust shafts 


», dimensions of crank 
webs 
electrically driven auxiliaries 
exhaust pipes and silencer 
hydraulic testing of cylinder 
liners, water jackets and 
water passages 
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Heavy Oil Engines, lubrication, forced... 
e material of oil fuel pipes 


novel constructions, sub- 
mission of ... 

» oil and air pipes 

» oil fuel pipes, tanks and 


fittings 

i periodical examination of 
screw shafts 

te periodical surveys 

= pumping arrangements 

ss records of survey 

sa spare gear 


ss stern bush ... oP 

“ ventilation of engine room . 

i water circulating pump 
strainer Ht 


High Tensile Steel Shafting 
Horizontal Girders—Tasie 33. 


fe »  inoil fuel bunkers... 
Hydraulic Testing, air receivers 
ce boilers, new 
x copper steam pipes 
* » feed delivery pipes 
- cylinder liners, jackets and 


water passages (Heavy 
oil engines) 

7 cylinder liners, water jackets 
and water passages (petrol 
and paraflin engines) 


- iron or steel steam pipes .. 
+ iron or steel feed delivery 
pipes oo oo 
_ refrigerating machinery and 
appliances 
I. 


Ice, strengthening, special notation for ... 
» requirements of strengthening for 
navigation in 


Increased Frame Spacing 
Ae allowable 
as deck beams - 
. » plating 
a double bottom ... 
;. framing ... 
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Ri where ceiling omitted 10 6(b) 36 
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Installation of Machinery 2 7 81 Ve 
Insulation of Boilers : 20 D4 54 Lagging of Boilers 20 D4 54 
Intercostal Girders, under eK 13 5(a) 40 34 6(h) 69 
Intermediate Shafts, diameters for heavy 5) 108 Lead Pipes, where not to be used 6 3 89 
oil engines ora, * Sy ie Length, measurement of .. gray l(a) 28 
” diameters for petrol Liability, non-acceptance of, by Society... 26 — 3 
and paraffinengines... 3 5 103 . 86 8 72 
e diameters for steam Lightning Conductors to Masts para sa me 144 
engines a a2 2 64 Liners of Screw Shafts ... 12 8 85 
” diameters for steam ,», to shell plating 12 5 39 
reciprocating engine Loading and discharging Meron 8 5 34 
combined with exhaust i of Vessels, Proper bts 3 8 
steam turbines 13 13 86 Locking Gear 33 7 67 
Interpolation of Scantlings ... 41 2 75 17 11 48 
Iron, for screw shafts... .. «. 11 2 83 Longitudinal Bulkheads, lower decks 21 me 5G 
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_bustion chambers 8 a 174 ‘ (petrol and paraffin 
» Pipes, wrought 2 138 9 86 . 
‘ 3 annealing of 138 11 86 engines) ore he 
- ~ dimensions of feed ” (steam engines) 9 —_ 83 
and steam pipes 13 16 86 
o Sy hydraulic testing of 
feed and steam 
pipes ... 18 14,15 86 M. 
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i » in tugs 37 6 73 
% Space, pillars in 16 7(a) = 46 
Manhole Covers ... 10 11 37 
K. - protection of 31 1(d) 66 
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» bar, and scarphs ... 4 S 29 a to bilge wells ... 84 2/7) 68 
» flat plate .. 4 3 29 Manual Pump, position of 84 7(d) 69 
» material of... 4 29 rf provision of 84 4(a) 68 
Keelsons—T sues 10 and 11, Margin Plate 10 7(a) 36 
* dee <4 rr. ead 9 — 84 a tank 10 8(d@) 37 
> additional in engine space 9 4(dq) 35 Mast Holes fe 25 14 61 
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Materials, quality and testing of 
Middle Line Bulkheads ... 


A in oil fuel bunkers 
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ing 
Mill Scale, removal of ... a oe 


Mud Boxes in machinery spaces... 
Mushroom Ventilators ... 


Nominal Horse-Power of engines in 
regulating fees for their survey 

Non-Liability of Society é 

Non-Return Valves to bilge suction 
pipes 

Non-Watertight Bulkheads—TAstx 3 35 


- bunker bulkheads 

93 middle-line bulkheads... 
Novel Forms of Construction 

hs Heavy oil engines . 

2 machinery and boilers 


Numerals, determination of, for scantlings 
& raised quarter-deck vessel 


- for equipment .. 
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Occasional Surveys 
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Oil Carried as Cargo | in Deep aa 
Peak Tanks a > 


Oil Fuel Bunkers—T'asies 33 pl 34. 


as air pipes 
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~ flash point of oil 
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.; riveting of 
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* held in anticipation — 
occasional ... == 
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Book _ 
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i sailing vessels _ 
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Petrol and Paraffin 


Engines, accessibility 


additional manual pump 
in lieu of power driven 
pump 

ballast. pump direct bilge 
suction 

carburettors wie 
vaporizers 

commutators : 

compressed air receivers 

diameters of crankshafts 


diameters of flywheel 
shafts 
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A. B. Cauty, Deputy-Chairman of Liverpool Commitiee. 
N. B. Barnes. Gror@e C. KRELL. 
Srr AurreD Boots, Bart. JAMES PEGRAM. 
Sypnry D. GrunDy. Ernest B. RoypDEn. 
W. W. Harris. | RicHaRD WILLIAMSON. 


ABERDEEN—Gerorce Hat. 
BELFAST—Hewry P. Harwanp. 
BRISTOL—CuHartes L. HILL. 

2 FREDERICK JONES. 
CARDIFF — | Sirk Wintiam Seacer, D.L., J.P. 
DUNDEE—Sm Cuarues CO. Barrie, K.B.E., M.P. 


HABTLEPOOL— {| 5" Foe eee 


Sir THomas BELL, K.B.E., of Messrs. John Brown & Co., Ld., 
Clydebank, Glasgow. 


James Brown, O.B.E., of Messrs. Scotts’ Shipbuilding & 
Engineering Oo., Ld., Greenock. 


J. Dennam Ouristiz, of Messrs. Swan, Hunter, & Wigham 
Richardson, Ld., Wallsend-on-Tyne, The Wallsend Slipway 
& Engineering Co., Ld., Wallsend-on-Tyne, and Messrs. 
Barclay, Curle & Co., Ld., Glasgow. 

CoMMANDER Sm Cartes W. Craven, R.N., of Messrs. 
Vickers-Armstrongs, Ld., Newcastle-on-Tyne and Barrow-in- 
Furness. 


Frankuin D. Moonny, Chairman of the American Committee. 
Gorges Puinippar, Chairman of the French Committee. 
Hugo Hammar, D.Eng., Chairman of the Swedish Com- 
mittee. 


GLASGOW. 
GEORGE JACKSON, Chairman of Glasgow Committee. 
JAMES SHEARER, Deputy-Chairman of Glasyow Committee. 
JoHN R. CAMPBELL. Jon R. Harrison, 
W. L. DENHOLM. | Davin 8S. PuHItp. 
CHARLES DONALDSON. Wm. F. Ropertson. 
R. J. DUNLOP. | : 


HULL—W. Fenron. 
LEITH—Witi1am THomson. 


SUNDERLAND— j R. MiupanKE Hupson. 


Major R. Norman ‘Tompson. 

TEES PORTS AND WHITBY—R. A. ConsranrTiINe. 

R. 8. DALG@LIESH. 

W. A. Sourer. 

Sm ArtHur M. SuTHERLAND, Bart., 
K.B.E. 


TYNE DISTRICT— 


SHIPBUILDERS AND ENGINEERS. 


Srr ALEXANDER M. Kennepy, of The Fairfield Shipbuilding & 
Engineering Co., Ld., Govan, Glasgow ; and Messrs. William 
Doxford & Sons, Ld., Sunderland. 


Siz James Lirugow, Bart., of Messrs. Lithgows, Ld., Port Glasgow. 


8. J. Pigorr, of Messrs. John Brown & Co., Ld., Clydebank 
Glasgow. 

F. E. Respeck, D.L., J.P., of Messrs. Harland & Wolff, Ld., 
Belfast and Glasgow. 


Launcetor E, Sarr, C.B.E., of Messrs, Smith’s Dock Co., Ld., 
North Shields. 


CHAIRMEN OF NATIONAL COMMITTEES ABROAD (Ze Officio). 


J. RypperpA Wrierpsma, Chairman of the Holland Committee. 

ConsuL-GENERAL JOHAN HANSEN, Chairman of the Danish 
Committee. 

K. Hori, Chairman of the Japan Committee. 


CHIEF SHIP SURVEYOR. 
James Monra@oMERI£, D.Sc. 


No. 71, Fenchurch Sireet, London, £.C.3. 
Ist July, 1987. 


BANKERS :— 
NationaL ProvinciaL Bank Ld. 
SECRETARY. 
Ma.cotm K. Scort. 


ASSISTANT SECRETARY. 
A. J. Barwick. 


CHIEF ENGINEER SURVEYOR. 
8S. F. Dorey, D.Sc., M.Inst.C.E. 
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TECHNICAL COMMITTEE. 


MEMBERS ELECTED TO SERVE ON THE TECHNICAL COMMITTEE AS REPRESENTATIVES OF SHIPBUILDERS, 
ENGINEERS, STEEL MAKERS, AND OTHERS. 


ELECTED BY THE INSTITUTION OF NAVAL ARCHITECTS: 


Engineer Vice-Admiral Srr Robert B. Drxon, K.C.B., D.EN@. Sm ALEXANDER M. Kennepy. 
Joun McGovern. 


JAMES CALLANDER. 


ELECTED BY THE NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS: 


F. W. Duapaue, B.Sc. Summers Hunrser, Jr. W. E. LoveripGE. Tomas Morison. 


ELECTED BY THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND: 
A. J. HenpIn. 8. J. Praorr. 8. B. Ranson. F. E. Resseok, D.L., J.P. 


ELECTED BY THE IRON AND STEEL INSTITUTE: 


JAMES HENDERSON. AnprEew McCancn, D.Sc. 


ELECTED BY THE ENGLISH AND SCOTTISH FORGEMASTERS’ ASSOCIATION: 
Grorce H. STEPHENSON. 


ELECTED BY THE FEDERATED FORGEMASTERS ; 
A. J. GRANT. 


ELECTED BY THE HONOURABLE COMPANY OF MASTER MARINERS: 
Captain J. W. Harris, R.N.R. 


ELECTED BY THE INSTITUTE OF MARINE ENGINEERS ; 
Srerry B. Freeman, C.B.E., M.Eng. 


ELECTED BY THE SOCIETY OF CONSULTING MARINE ENGINEERS AND SHIP SURVEYORS: 
Sm J. Forrescur FLANNERY, Bart. 


ELECTED BY THE COMMITTEE OF LLOYD’S REGISTER: 
Sir Joseru W. Isuerwoop, Bart. Str Honperry Mensrortu, K.C.B., C.B.E. Col. A. P. PynE. 


ELECTED BY THE NATIONAL COMMITTEES OF LLOYD’S REGISTER ABROAD; 


, One by the American Committee. 
One by the French Committee. 
One by the Swedish Committee. 
One by the Holland Committee. 
One by the Danish Committee. 
One by the Japan Committee. 


LIVERPOOL COMMITTEE. 
1937-1938. 


Oscar PRENTICE, Chairman. 
A. B. Cauty, Deputy-Chairman. 


N. B. Barnes. W. W. Harris. G. R. Rrep. 

A. Bats. F. Frercner Hunv. Tomas Rome. 

Srr AuFRED Boot, Bart. Grorer C, Krew. Ernest B. RoyDEN. 
R. R. Crark. J. A. NELSON. | RicHARD WILLIAMSON. 


Sypngy D. Grunpy. JAMES PEGRAM. 


PRINCIPAL SURVEYOR. SENIOR ENGINEER SURVEYOR. 
G. L. Lynn. : J. E. Minton. 


SECRETARY. 
D. M. Kerrn. 


Office, 201, Tower Building, Liverpool, 3. 
1st July, 1937. 


GLASGOW COMMITTEE. 
1937-1938. 


GrorGE JAcKsoNn, Chairman. 


JAMES SHEARER, Depuly Chairman. 

Srr Freperick N. Henpersoy, K.B.E. 
The Hon. Joun 8S. Mactay. 

Davip 8. PHILP. 

Witwram F, RoBeRTson. 

Wisuiam OC. STEWART. 


James Brown, C.B.E. R. J. DuNLop. 
Joun R. CAMPBELL. CHARLES GLEN. 

J. G. CHRYSTAL. D. C. Gray. 

W. L. DeNHOLM. lon R. Harrison. 


CHARLES DONALDSON. Joun Hay. 


PRINCIPAL ENGINEER SURVEYOR. 


PRINCIPAL SURVEYOR. 
J. HARBOTTLE, 


G. Wesster, D.Sc. 


SECRETARY. 
P. L. WaRLow. 


Office, 95, Bothwell Street, Glasgow, C.2. 
1st July, 1937. 
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AMERICAN COMMITTEE. 
1937-1938. 


Frankiin ID. Moonny, Chairman, 
L. H. Kornporrr, Deputy-Chairman. 


MEMBERS IN NEW YORK. 


GrorGe D. Att, Socony-Vacuum Oil Co., Inc., New York. 

SamuEL Brirp, President, Messrs. Talbot, Bird & OCo., Inc., 
President, Universal Insurance Co., and President, Universal 
Indemnity Insurance Co., New York. 

Cuartes W. Bowrina, President, Messrs. Bowring & Co., 
New York; Director, Messrs. C. T. Bowring & Co., Ld., 
Liverpool and London. Director; Messrs. Bowring Bros. 
Ltd., St. Johns, Nfld. 

Ernest M. Buu, President, A. H. Bull Steamship Co., New York. 

Dovenas F. Cox, of Messrs. Appleton & Cox, Inc., Westchester 
Fire Insurance Co., United States Fire Insurance Co., Royal 
Exchange Assurance, Indemnity Marine Assurance Co., Ld., 
and other Companies, New York. 

E. E. Exnis, President, American & Foreign Insurance Co., 
New York. 

A. B. Homer, Assistant Vice-President, Bethlehem Shipbuilding 
Corporation, Ld., New York. 

AB wee iS Vice-President, Sinclair Navigation Co., New 

ork. 

Wiriarp F. Jones, General Manager, Marine Department, Gulf 
Oil Corp., New York. © 

J. sheet Vice-President, United Fruit Company, New 

ork. 

Harry J. Lesser, President, International Freighting Corp., 
Inc., New York. 

Epear FE, Luckenspacu, President, Luckenbach 8.8. Co., Inc., 
New York. 


Wm. H. McGux, of The St. Paul Fire & Marine Insurance 
Co., of St. Paul, Minn. ; The Phoenix Insurance Co., Hart- 
ford, Conn., Security Insurance Co., New Haven, Conn., Sun 
Insurance Office, Ld., London, and The Northern Assurance 
Co., Ld., London. 

Currrorp D. Manuory, President, Messrs. ©. D. Mallory 
Corporation and Associated Companies, New York. 
Franxuin D. Moonry, Chairman of the Board, Atlantic Gulf 

and West Indies Steamship Lines, New York. 

A. V. Moors, President, Moore & McCormack Oo., Inc. ; President, 
American Scantic Line; President, Mooremack Gulf Lines, 
and President, Mooremack Lines, New York. 

Joseru W. Powsgtt, President, United Shipyards, Inc., New York. 

Joun D. Reruy, President, Todd Shipyards Corporation, New 
York, Galveston, Mobile, New Orleans, and Seattle. 

W. J. Roserts, President, Messrs. W. J. Roberts & Co., Inc., 
New York. 

W. E. Smpson, Assistant General Manager, Marine Trans- 
portation Dept., Socony-Vacuum Oil Co., Inc., New York. 

Sm Asutry Sparks, K.B.E., Resident Director, Cunard Steam 
Ship Co., Ld., New York. 

W. (. Spenman, of the Phoenix Assurance Co., Ld., of London ; 
The Union Marine & General Insurance Co., Ld., and 
Norwich Union Fire Insurance Society, Ld., New York. 


H. W. Spicer, New York. 


MEMBERS AT 


oe hae Battny, Vice-President, Matson Navigation Co., San 
Francisco, Cal. 
ALVA BRaDLry, Chairman of the Board, Cleveland and Buffalo 
Transit Co., Cleveland, Ohio. 
H. D. Contr, Vice-President, Standard Oil Company of 
a Pre; Sara San Francisco, Cal. 
. A. Duntap, President, Alabama Dry Dock & Shipbuildi 
Co., Mobile, Ala. ‘i “50 Ga 
Wo. GROUNDWATER, Director of Transportation, Union Oil 
- Company Te Los Angeles, Cal. 
OBERT Hara, Vice-President, Sun Shipbuildi dD x 
cc ie a pbuilding and Dry Dock 
G. C. House, President, Providence Washi I 
el “RL § ashington Insurance Co., 


OUTPORTS. 

L. H. Kornporrr, President, Federal Shipbuilding and Dry Dock 
Co., Kearny, N.J. 

J. F. Merren, President, New York Shipbuilding Corporation, 
Camden, N.J. 

Josepn A. Moors, President, Moore Dry Dock Co., San 
Francisco, Cal. 

Gattoway C. Morris, Vice-Presiden’, Insurance Company of 
North America, Philadelphia, Pa. 

W. S. Newetn, President, Bath Iron Works, Bath, Maine. 

Cuartes R. Pagn, President, Fireman’s Fund Insurance Co., 
San Francisco, Cal. 

J. Howarp Prw, President, Sun Oil Company, Philadelphia. 

©. §. TrwpertaKe, Marine Vice-President, Hartford Fire 
Insurance Co., Hartford, Conn, 


Office: 17, Battery Place, New York, 
Ist July, 1987. 


PRINCIPAL SURVEYOR FOR THE UNITED STATES 
AND CANADA. 


Wma. Bennett, B.Sc. 
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Grorces Purmrppar, C.¥* Président. Gaston Breton, 0.% et THeopore Laurent, G.0.% Vice-Présidents. 


Gaston Breton, 0.3% 

Armateur, Assureur, 

Expert prés du Tribunal de la Seine, 

Expert « la Société des Nations, 

Administrateur-Directeur Général de la Fonciére, Compagnie 
d’Assurances contre les Risques de Transports et les Accidents 
de toute nature, 

Président de la Société “Chauffage Central Sulzer,” 

Vice-Président de la Société des Docks Frigorifiques du Havre, 

Administrateur de la Société de Construction Mécanique, Procédés 
Sulzer. de la Société Générale de Transports Maritimes 4 
Vapeur de Marseille, et de la Société de Transports Frigorifiques. 


H. bE WENDEL, 0.%* 

Maitre de Forges, 

Membre de la Commission de Direction du Comité des Forges de 
France, 

President de la Chambre de Commerce de Metz. 


Paut DEsPREZ, 

Administrateur-Directeur de la Compagnie d’Assurances Mari- 
times “ La Sécurité.” 

Président du Comité des Assureurs Maritimes de Paris. 


ALFRED DHOME,%* 

Ingénieur du Génie Maritime, 

Administrateur des Chantiers Navals Frangais, 

Président des Ateliers Mécaniques de Normandie, 

Président de la Société Industrielle de Liaisons Electriques. 


Pau Cyprien-Fapre, 0.34 

Président Ge la Compagnie Générale de Navigation 4 Vapeur 
Cyprien-Fabre, 

Vice- Président des Chargeurs Réunis, 

Administrateur de la Cie. de Nav. Sud-Atlantique. 

(Vice-Président du Comité Central des Armateurs de France.) 


R. FRoMAGEOT, 

Administrateur-Directeur des Compagnies d’ Assurances Maritimes 
“Centrale” et “ L’Océan,”’ 

Administrateur de l'Air Liquide. 


A. Grosos, ¥* 


Armateur, Maison Grosos. 


Paun Hovit, O.¥* 
Capitaine au long cours, 
Secrétaire technique honoraire du Comité Central des Armateurs 
de France, 
Ancien expert maritime prés le Tribunal Civil de la Seine, 
Administrateur de la Société des Ateliers de Réparations Maritimes 
Beliard Crighton & Co. 


TattoporE LAURENT, G.O.%* 

Vice-Président du Comité des Forges, 

Président de la Société des Ateliers et Chantiers de France, 

Président-Délégue de la Compagnie des Forges et Aciéries de la 
Marine et d’ Homecourt. 


Jacques Mac8, 

Directeur Général de la Compagnie d’Assurances Maritimes 
Aériennes & Terrestres (Fondée en 1894 sous le nom de l'Union 
Maritime), 

Directeur Genéral de ‘‘La Galmontoise” (Compagnies d’Assur- 
ances). 


G.0.% Grand Officier de la Légion d’Honneur. 


Bureaux, 80, Boulevard Haussmann, Paris, 8. 
1 Juillet, 1937. 


0.4% Commandeur de la Légion d’Honneur. 
4% Chevalier de la Légion d’Honneur. 


L. Martcowat, 0.3% 


Administrateur de la Société Nationale d’Affrétements. 


JACQUES PERGELINE, 7% 
Ingénieur Conseil des Chargeurs de l'Ouest et de la Compagnie 
Nantaise de Navigation 4 Vapeur, 
Administrateur des Atelier et Forge de l’Ouest a St. Nazaire, 
Président du Conseil d’ Administration de 1a Compagnie de 
Navigation de la Loire Maritime. 


P. PetirsEean, 0.3%* 

Vice-Président de la Chambre Syndicale des Constructeurs de 
Navires, 

Président de la Société Anonyme des Ateliers et Chantiers de la 
Loire, 

Vice-Président de la Société des Ateliers et Chantiers de France & 
Dunkerque, 

Administrateur de la Société des Chantiers et Ateliers de St. 
Nazaire-Penhoét, 

Administrateur de la Société d’aviation Loire-Nieuport, 

‘Administrateur de la Compagnie de Chiitillon, Commentry et 
Neuves- Maisons, 

Administrateur de la Société Lorraine des Aciéries de Rombas. 


Grorces Pumippar, 0.3% 

Président du Comité Central des Armateurs de France, 

Membre de Y’Académie de Marine et de V Académie des Sciences 
Coloniales, 

Président des Conseils d’ Administration des Messageries Maritimes, 

Président des Sociétés Provengales de Constructions Navales et 
Aéronautiques, 

Vice-Président des Compagnies Maritimes de l'Afrique Orientale 
(Djibouti et Diégo-Suarez), 

Administrateur de la Société Générale de Remorquage et de 
Travaux Maritimes (Cie. Chambon) et de la Société Générale 
de Transbordements Maritimes, 

Administrateur de la Banque de Madagascar. 


Maurice Pruiarp, 0.% 
Président de la Compagnie Auxiliaire de Navigation, 
Président de la Compagnie Africaine d’Armement, 
Président de la Société Alsacienne de Navigation Rhénane, 
Administrateur de la Compagnie des Messageries Maritimes, 
“‘Administrateur de la Société des Services Contractuels des 
Messageries Maritimes. 


M. Trier, 0.3% uaF att 
Administrateur de la Société Maritime Nationale, 
‘Administrateur de la Compagnie Nazairienne de Remorquage et 
de Sauvetage, he? 
Administrateur de la Société de Remorquage et Sauvetage ‘Les 


Abeilles,” ; 
Administrateur de la Société Cherbourgeoise de Remorquage et 


de Sauvetage. 


GrorcEs UBaLD-BocQuet,% et Croix de Guerre. 
Assureur Maritime. 


F. ZrecEn, 0.%* a 
Ancien Ingénieur du Génie Maritime, f 
Arbitre-Bwpert pres le Tribunal de Commerce de la Seine, le 
Tribunal Civil et la Cour d’Appel, é ; 
Administrateur-Délégué de la Soudure Autogéne Francaise, 
Ingénieur Conseil de Air Liquide. 


SECRETAIRE : 
Jean Taxtn, ¥ 


O.x% Officier de la Légion d’Honneur. 
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SWEDISH COMMITTEE. 
1937-1938. 


Hueo Hammar, D.Ena., Chairman. 


CoNSUL GUNNAR CARLSSON, Vice-Chairman. 


G. AuLRot, Kockums Mekaniska Verkstads Aktiebolag, Malmo. 


K. R. Béxman, Rederiaktiebolaget Svenska Lloyd, Gothen- 
burg. 


GustaF Borin, Aktiebolaget Svenska Ostasiatiska Kompaniet, 
Gothenburg. 


ConsuL GUNNAR CARLSSON, Rederiaktiebolaget Transatlantic, 
Rederiaktiebolaget Transpacific, and Rederiaktiebolaget 
Transmark, Gothenburg. 


Hueco Hammar, D.Eng., Aktiebolaget Gétaverken, and Elek- 
triska Svetsnings A.-B., Gothenburg. 


Caprain §. Gust. Jansoy, Angfartygsaktiebolaget Tirfing, 
Gothenburg, and Angbatsaktiebolaget Ferm, Kristinehamn. 


ConsuL-GENERAL AXEL AXELSON JoHNsON, Rederiaktiebolaget 
Nordstjernan, Stockholm, and Avesta Jernverks Aktiebolag, 
Avesta. 


Ernark Lanae, Sveriges Angfartygs Assuransférening, Gothen- 
burg. 


Axe. RInMAN, Sveriges Allmiinna Sjoférsikrings A.—B., Gothen- 
burg. 


Cuars WAHLUND, Stora Kopparbergs Bergslags Aktiebolag, 
Domnarfvets Jernverk, Domnarvet. 


EmanueL Hoéaserea, Stockholms Rederiaktiebolag Svea, 
Stockholm, 
SECRETARY : 
V. C. BiLow. 


Office: Norra Hamngatan 6, Gothenburg. 
lst July, 1937. 


SENIOR SURVEYOR AT GOTHENBURG: 
S. TOWNSHEND. 
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HOLLAND COMMITTEE. 
1937-1938. 


J. RypperpDA WrerDSsMA, Chairman. 


B. E. Ruys, Deputy-Chairman. 


P. A. Arrrens, Hollandsche Stoomboot Maatschappij, Amster- 


dam. 
F. pe Borr, “« Nederland,” 


Amsterdam. 
Z. W. DexKesrs, Jr., Erhardt & Dekkers, Rotterdam. 


D. OC. Enpert, Jr., Rotterdamsche Droogdok Maatschappij, 
Rotterdam. 


Stoomvaart Maatschappij 


J. Fouprarg, Koninklijke Hollandsche Lloyd, Amsterdam. 


H. GorpKxoop, Nederlandsche 


Amsterdam. 


Scheepsbouw Maatschappij, 


A. A. Pir, Director, Nederlandsche Transport Verzekering 
Maatschappij, Rotterdam. 


B. E. Ruys, William Ruys & Zonen, Rotterdamsche Lloyd, 
Stoomvaart Maatschappij “ Triton,” and Stoomvaart Maats- 
chappij “ Rotterdam,” Rotterdam. 


A. ScurépeEr, Lloyd’s Agent, Amsterdam. 


, 


Mr. Jan Surv A’, Koninklijke Maatschappij ‘‘de Schelde,’ 
Flushing. 


C. H. Tescumacuer, Wilton Fyenoord, Rotterdam. 


M. D. Vatstar, Koninklijke Nederlandsche Stoomboot 
Maatschappij, and Koninklijke West-Indische Maildienst, 
Amsterdam. 


mR 


G. W. Vinxe, Vinke & Co., Stoomvaart Maatschappij 
“Qostzee,” and Amsterdamsche Droogdok Maatschappij, 


Amsterdam. 


J. Rypperpa Wrerpsma, Nederlandsche-Amerikaansche Stoom- 
vaart Maatschappij, Rotterdam. 


PRINCIPAL SURVEYOR FOR HOLLAND: 
R. LeeEvWENBURG. 


Office: Willemskade, 118, Rotterdam. 
1st July, 19387. 
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DANISH COMMITTEE. 
1937-1938. 


ConsuL-GENERAL JOHAN Hansen, Chairman. 


H. P. Curisrensen, Deputy-Chairman. 


H. P. Bera, Aktieselskabet Nakskov Skibsveerft, Nakskov. A. Houmonumr, Aktieselskabet Burmeister & Wain’s Maskin-og 
Skibsbyggeri, Copenhagen. 
H. P. Curisrensen, Aktieselskabet Helsingirs Jernskibs-og 


Maskinbyggeri, Elsinore. Cur. Hviwt, De Private Assurandeurer, Copenhagen. 


Svenp JacospsEN, Den Kjébenhavnske Sé-Assurance Forening, 
G. Divamer, Aktieselskabet Burmeister & Wain’s Maskin-og Copenhagen. 


: i, © ’ ; 
Reibebrenstis, Honepprese Baron N. Juet-Brocxporrr, Chief of Technical Department, 


Consun-GeneraL H. Geruer, Akts. Dampskibsselskabet Orient, Aktieselskabet Det Ostasiatiske Kompagni, Copenhagen. 


Copenhagen. ; J. A. Kérprye, Akts. Det Forenede Dampskibs-Selskab, 
BE. Hauy-Perersen, Aktieselskabet Det Dansk-Franske Damp- one 

skibs-Selskab, (A. N. Petersen), Copenhagen. A. P. Méuurr, Copenhagen. 
H. A. Hansen, Holm & Wonsild, Copenhagen. ti re a Akts, Assurance-Compagniet “ Baltica,” Copen- 
ConsuL-GENERAL JoHAN Hansen, C. K. Hansen, Copenhagen. E. ReyasrepD, Odense Staalskibsveerft, Odense. 


SENIOR SURVEYOR AT COPENHAGEN: 
C. H. Krugirrer. 


Office: Skt. Anne Plads 28', Copenhagen, K. 
lst July, 1937. 
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JAPAN COMMITTEE. 
1937-1938. 


| 
| K. Hort, Chairman. 


N. Ontani, Vice-Chairman. 


G. Apr, Naval Architect, Tokio. 

T. Asat, Director, Nippon Yusen Kaisha, Ld., Tokio. 
§. Asakawa, Member of Nihon Zosen Kyokai, Tokio. 
R 


. Asano, President, Tsurumi Steel & Shipbuilding Co., Ld., 
Tsurumi. 


K. Hort, Member of House of Peers; Adviser, Osaka Shosen 
Kaisha, Ld., Osaka. 


M. Insuma, Managing Director, Taisho Marine and Fire Insurance 
Co., Tokio. 


T, Isaxa, President, Yokohama Fire and Marine Insurance 
Co., Yokohama. 


S. Isnrmara, Director, Ishihara Gomei Kaisha, Ld., Kobe. 
M. Irani, President, Kawasaki Kisen Kaisha, Ld., Kobe. 
K. Kaaams, President, Tokio Marine and Fire Insurance Co., 


Ld., Tokio. 

K. Kageyama, Director, Mitsubishi Jukogyo Kaisha, Ld., 
Yokohama. 

S. Kameyama, Managing Director, Mitsubishi Insurance Co., 
Tokio. 


M. Kamo, D.Eng., Member of Kikai Gakkai, Tokio. 

G. Karsupa, President, Katsuda 8.8. Co., Ld., Kobe. 

X. Kisuimoro, President, Kishimoto 8.8. Co., Ld., Osaka. 

K. Koyama, Managing Director, Fuso Marine and Fire Insurance 
Co., Tokio. 

S. Kuroxawa, President, Kokusai Kisen Kaisha, Ld., Tokio. 


K. Marsvur, General Manager, Mitsubishi Jukogyo Kaisha, Ld., 
Kobe. 


> 


Vice-Admiral K. Marsumura, President, Ishikawajima Ship- 
building Co., Ld., Tokio. 

T. Mera, D.Eng., Naval Architect, Kobe. 

N. Morora, D.Eng., Managing Director, Mitsubishi Jukogyo 
Kaisha, Ld., Tokio. 

T. Muxat, Managing Director, Mitsui Bussan Kaisha Ld., Tokio. 

H. Onra, Vice-President, Osaka Shosen Kaisha, Ld., Osaka. 

N. Onrant, President, Nippon Yusen Kaisha, Ld., Tokio. 

I. OntsuKA, President, Hakodate Dock Co., Ld., Tokio. 

T. Oxazaxt, President, Kobe Marine Insurance Co., Kobe. 

S. Roxxaku, President, Osaka Tron Works, Ld., Osaka. 

K. Sura, Chairman, Mitsubishi Jukogyo Kaisha, Ld., Tokio. 

8. Sumso, President, Osaka Fire and Marine Insurance Co., 


Osaka. 

I. TaKanasuHt, President, Toyo Kisen Kaisha, Ld., Tokio. 

K. Tamar, General Manager, Mitsubishi Jukogyo Kaisha, Ld., 
Nagasaki. 

K. Tamrya, President, Kobe Steel Works, Ld., Kobe. 

Y. Tarsuuma, President, Tatsuuma 8.8. Co., Ld., Nishinomiya. 

Vice-Admiral K. TrerasHima, President, Uraga Dockyard Co., 
Ld., Tokio. 

S. Uxar, General Manager, Mitsui Bussan Kaisha, Ld., Tama. 

W. Uxon, Director, Nippon Marine Insurance Co., Ld., Osaka. 

K. Yamasnita, President, Yamashita 8.8. Co., Ld., Kobe. 

M. Yasupa, President, Dairen Kisen Kaisha, Ld., Kobe. 

R. Yoxoo, Managing Director, Harima Shipbuilding & Engineering 
Co., Ld., Harima. 

Vice-Admiral Y. Yosnroxa, Managing Director, Kawasaki 
Dockyard Oo., Ld., Kobe. 


TECHNICAL ADVISER TO THE JAPAN COMMITTEE : 
T. Mera, D.Eng. 


PRINCIPAL SURVEYOR FOR THE FAR EAST: 
H. Jasper Cox. 


Office: 32, Akashi Machi (Meikai Building), Kobe. 
1st July, 1987. 
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LLOYD'S 


REGISTRO 


REGISTER OF SHIPPING 


ITALIANO NAVALE ED AERONAUTICO. 


NOTICE. 


In pursuance of the wishes of the Italian Government, an amalgamation was effected between the 
two Italian Classification Institutions, previously known as the Registro Navale Italiano, with headquarters 
at Genoa, and the Veritas Adriatico, with headquarters at Trieste, in order to establish one Italian register 
of shipping, under the name of the Registro Italiano, now known as Registro Italiano Navale ed 
Aeronautico, 


A new Agreement, which came into operation on the Ist November, 1934, has been arrived at 
between the Registro Italiano and Lloyd’s Register, with the object of facilitating as far as possible the 
classification of vessels with both Societies in the interests of shipowners, shipbuilders and underwriters. 


The terms of the new Agreement follow very closely those of the original, but some modifications in 
the surveying arrangements have been made, in order to obviate certain inconveniences which had been 
found to exist. 


Each Institution will, as formerly, give every facility for the assignment of its classification to vessels 
classed, or intended to be classed, by the other Society, provided the standard of strength and security is not 
inferior to that required by its own Rules, each Institution reserving to itself the right of confirming the 
class by means of surveys by its own Surveyors. 


Surveys on vessels holding, or intended to hold, the classification of both Societies will be carried out by 
Surveyors of Lloyd’s Register and the Registro Italiano either jointly, or, in the case of specified surveys and 
testing operations in some districts in Italy, by certain Exclusive Surveyors of the Registro Italiano, who have 
been appointed Non-Exclusive Surveyors of Lloyd’s Register for the purpose of the Agreement. 


REGISTRO ITALIANO NAVALE ED AERONAUTICO. 


Registered Office & President’s Office: ROME. Management Office: GENOA. 


CONSIGLIO DI AMMINISTRAZIONE: 


Presidente : Gun. G. A. Gr. Ure. Grun1o Costanzt, Consigliere di Stato, 
S.B. Cav. Gr. Cr. Am. Anrrepo Barstrocont, Consigliere Consulente Tecnico Aeronautico. 
di Stato. S.E. On. Avv. Cav. pt Gr. Cr. Roperto Dr Vrro, Senatore 


Vice Presidenti : 
Gr. Ure. Dorr. Ine. MicueLe FILert. 
Gr. Urr. Epaarpo Morpurao. 
Membri di diritto: 


del Regno, Consulente Economico del Comitato Direttivo 
di R.LN. ed A. 


On. Conrs Grovannt Cao pr San Marco, Deputato al 
Parlamento, Presidente della Federazione Nazionale Fascista 


S.E. Cav. Gr. Cr. Amo. ALFREDO Baisrroccur (predetto), 
Presidente del Comitato Direttivo di R.I.N. ed A. 

Tenente Generale di Porto Ispettore Cay. D1 Gr. Cr. GIULIO 
InGIANNI, Direttore Generale della Marina Mercantile 
(Ministero delli Comunicazioni). 

Dorr. Gr. Urr. Anronto Crispo, Ispettore Generale delle 
Ferrovie, Tramvie ed Automobili (Ministero delle Comuni- 
cazioni). 

S.E. Comm. ALDO PELLEGRINI, Generale di Squadra Aerea, 
fae dell’Ufficio Aviazione Civile e ‘Traffico Aereo 
(Ministero dell’ Aeronautica), 

Colonnello di Porto Comm. ALCESTE GriIront, Capo 
dell’Ufficio Marina Mercantile del Ministero delle Colonie. 
Comm. ALBERTO QuoJANI, Maggoir Generale Genio Navale, 
aT Consulente Tecnico del Comitato Direttivo di R.I.N. 

ed A. 


esercenti Imprese di trasporti marittimi ed ausiliarie. 

On. AmMIRaGLio Cav. pr Gr. Or. Contre ALFREDO DENTICE 
pt Frasso, Deputato al Parlamento, Presidente della 
Federazione Nazionale Fascista degli esercenti Imprese di 
trasporti aerei. 

Dorr. Comm. Bruno De Mort, Direttore Generale della 
Unione Italiana di Riassicurazione. 


Membri nominati da S.E. il Ministro per le Comuni- 
caziont: 
Gr. Urr. Dorr. Ine. MicueLe Friett (predetto) Esperto in 
materia di Navigazione Marittima. 
Tenente Generale del Genio Navale Carto Burra, Capo 
Divisione On. Ministero dell’ Aeronautica. 
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XXXIX 


CONSIGLIO DI AMMINISTRAZIONE (continued). 


Membri nominati da S.E. il Ministro perl Aeronautica: 
Dorr. Cav. SatvaTore Cacoparvo, Esperto in materia di 
Navigazione Aerea. 
Dorr. Ina. Gr. Urr. Mace. Gen. G. A. AMEDEO Frorg, 
Esperto in materia di Costruzioni Aeronautiche. 
Membri designati da Organizzazioni Sindacali : 
Federazione Nazionale Fascista degli esercenti Imprese 
di trasporti marittimi ed ausiliarie : 
Gr. Urr. Comm. Maur. Dorr. Inc. GrusepPE LoJAcono. 
Gr. Urr. Avy. Gro. Barra BEccHI. 
Confederazione Fascista degli Industriali : 
Per le Industrie costruzione navali : 
Gr. Urr. Dorr. Ing. CESARE SACERDOTI. 
Per le Industrie costruzioni meccaniche : 
| Comm. Dorr. Inc. ALESSANDRO MARCHETTI. 
Per le Industrie Siderurgica : 
On. Cav. DI Gr. Cr. Dorr. Inc. Groraro FALCK, Senatore 
del Regno. 


Confederazione Fascista delle Axziende del Credito e 


dell’ Assicurazione : 
Per le aziende di Assicurazione Marittima : 
Gr. Urr. Enocarpo Morrureo, Presidente delle Assicur- 
azioni Generali. 
Per le aziendi di Assicurazione Aeronautica : 
Dr. Gr. Urr. ARNALDO Fricessy pi Rarranma, Vice 
Presidente della Spett. Riunione Adriatica di Sicurta. 
Confederazione Fascista dei lavoratori dell Industria : 
Per le Gente del Mare : 
On. Comm. Davipe Lemxo, Deputato al Parlamento. 
Per le Gente dell’ Aria : 
Gr. urF. Dr. Manito MOLFESE. 
Confederazione Fascista dei Commerciantt : 
Gr. Urr. Avy. Prerro Onorati, Capo. Uff. legale della 
Confederazione predetta. 
Sindacato Fascista degli Ingegner : 
Cav. pr Gr. Or. 8.E. Gruseppe Rorva, Senatore del Regno, 
Generale Ispettore del Genio Navale. 


COMITATO DIRETTIVO: 


Presidente : 
S.E. Cav. Gr. Cr. Amo. ALFREDO BaIsTRoccHI (predetto). 


Consulente Tecnico : 


Comm. ALBERTO QUOJANI, (predetio). 
Gr. Urr. Grunio CosTanzt. 


Consulente Economico : 


S.E. On. Avv. Cay. D1 Gr. Cr. Roperto DE V170, (predetto). 


Il Direttore Generale e Navale: 


Gr. Urr. Dorr. Inc. Domentco BARRICELLI (predetto). 


Il Direttore Aeronautico : 


Cav. Urr. Inc. G. Cesare MAGALDI. 


COMITATO TECNICO: 


Sezione Navale ; 


Membri nominati da S.E. il Ministro delle Comunica- 
zioni: 
Gren. G. N. Gr. Urr. Dorr. Inc. Luigi BaRBeEris, 


Presso On. Ministero delle Comunicazioni, Direzione 
Generale della Marina Mercantile. 


Comm. Dorr. Inc. Leonarpo Fra, Professore R. Scuola 
d’Ingegneria di Napoli (Sezione Navyale). 


Cay. Canto CrvaLLERo, Maggiore di Porto. 
Cav. Cap. di L. C. RopertTo STUPARICH. 


Membri nominati dal Consiglio d Amministrazione : 
Comm. Dorr. Inc. Ernesto GOBBI. 
Gr. Ure. Dorr. ly. Eveenro De Vito. 
Gr. Urr. Dr. Inc. GiusEPPE LOIAcono. 
Gr. Urr. Dr. Inc. CeESARE SACERDOTI. 
Membro di diritto: 
Maca. Gen. G. N. Comm. ALBERTO QUOJANT. 
Gr. Urr. Dorr. Inc. Domentco Barricent, Direttore de 
Registro Italiano Navale ed Aeronautico. 


Membro aggiunto : 
Cav. Maur. Dorr. Iya. Pror. ANGELO MENGOLI. 


Sezione Aeronautica ; 


Membri nominati da S.E. il Ministro dell Aeronautica : 
Gr. Urr. Dorr. Ine. Pror. S.E. G. Arturo Crocco, 
Tenente Generale del Genio Aeronautico.—Direttore 
Superiore degli Studi e delle Esperienze Aeronautiche- 
Accademico d’ Italia. 

Crisrororo FrerrarI, Tenente Generale del Genio Aero- 
nautico. — Direttore Superiore degli Studi e delle 
Esperienze Ministero Aeronautico. 

Membri nominati dal Consiglio d Amministrazione : 

Dorr. Ina. Pror. Comm. Anastasio ANASTASI, Professore 
di Macchine Termiche presso On. R. Scuola di Ingegneria 
di Roma. 


Comm. Dorr. Lye. GIANNI CAPRONI, Presidente della 
Societa «Caproni», Milano. 


Comm. Dorr. Inc. Amepno Fiore, Maggior Generale del 
Genio Acronautico.—Direttore Generale Costruzioni ¢€ 
Approvvigionamenti Ministero Aeronautico. 


Gr. Urr. Dorr. Ing. ALESSANDRO MARCHETTI. 


Membro di diritto: 
Gen. G. A. Gr. Urr. Grotto MaGApi. 
Cay. Urr. Dorr. Inc. G. C. Macaupi, Capo del Reparto 
Aeronautico. 


Membri Aggiunti: 


Avv. Pror. Anronto Amprosint, Professore di Diritto Aeronautico presso 
Dorr. Inc. Pror. Comm. Mopesto Panett, Professore di Aerodinamica e Meccanica Appli 
Comm. Dorr. Inc. Roporro Verpuzio, Prof. di costruzione dei Velivoli, 


On. R. Scuola di Ingegneria di Roma, 
licata presso On. R. Scuola di Ingegneria di Torino. 
R. Scuola Ingegneria di Roma. 


DIRETTORE DELL'ISTITUTO: 
Gr. Urr. Dorr. Ing. DOMENICO BARRICELLI. 


LIST OF SURVEYORS. 
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LLOYD'S REGISTER OF SHIPPING. 


SURVEYORS-—GREAT BRITAIN AND IRELAND. 


Tus SURVEYORS at THE FOLLOWING PoRTS ARE EXCLUSIVELY rue OFFICERS or THE SOCIETY, AND ARE NOT 
PERMITTED TO ENGAGE IN ANY OTHER BUSINESS OR EMPLOYMENT WHATSOEVER. 


James MontrGomerig£, D.Sc. 
W. Watt 


CureF Sure Surveyor oF Luoyp’s REGISTER 


J. S. Butler 
E. Potts 
S. F. Dorey, D.Sc., M.Inst.C.E. 


" "ALA. A. Chalmers 
ra TAF ’ _ ald 
PRINCIPAL SURVEYORS ON THE CHIEF ENGINEER SURVEYOR’S STAFF ... } W. D. Heck, 3.8. 


PRIncrPAL SURVEYORS ON THE CHIEF SHIP SuRVEYOR’S STAFF... 


Curer ENGINEER SuRVEYOR OF LiLOYD’s REGISTER 


PrincrpaL EvecrricaAL ENGINEER SURVEYOR ON THE CHIEF ENGINEER 
SuRVEYor’s STAFF ns ee ace Fes ote ... G@. 0. Watson. 


PRINCIPAL SURVEYOR FOR RESEARCH W. Thomson, B.Sc. 
PRINCIPAL SURVEYOR FOR AIRCRAFT xb ets We ov mee is de eeaile 


ENGINEER SURVEYORS ON THE CHIEF ENGINEER 


Sure Surveyors ON THE CHIEF Surp SuRVEYOR’s STAFF. | 
SuRVEYOR’s STAFF, 


R. J. L. Ward, B.Sc. 


J. 8. Gardiner 
W. Lang 
EK. W. Blocksidge 


C. L. Roberts 
G. Buchanan, B.Sc. 


W. J. Roberts, B.Eng. 


J. Rannie, B.Sc. 


G. D. Ritchie 
P. T. Brown, M.c. 


L. H. F. Young, M.Eng. 


H. N. Pemberton 
H. B. Siggers 
J. McAfee 


read be d , i T. R. H. Morrison R. Munton, B.Sc. 
ite Wee Nicer! JR. Beveridge, Bs. -D. R. Walburn 
ergs at pe en Nig at 
. J. Robson J. Muir : 5. , BSe. 
J. R. Clark, B.sc. H. J. Adams, B.8e. W. Je Ferguson, M.Eng. E. R. Hall, B.Sc. 
W. A. Brydon A. baa B.Sc. . D. Shilston 
V. M. Linklater J. Irwin G. H. Macdonald, B.Sc. (temporarily attached) 
em Miarray a. soe ha ELECTRICAL ENGINEER SURVEYORS ON THE CHIEF ENGINEER 


SuRVEYOR’S STAFF. 
J. A. Jaffrey, M.Sc. T. W. Bunyan, B.Sc. 


LONDON DISTRICT. 
Including SHOREHAM, NEWHAVEN, RYE, DEAL, RAMSGATE, and MARGATE. 
(TELEGRAMS, Committee, Fen, London; CaBLecRams, Committee, London ; TELEPHONE : Royal 3551-6 lines). 
With Sub-Office at IPSWICH. 


SURVEYOR FOR AIRCRAFT. 
W. E. Packman. 


PrincipaL SURVEYOR G. M. Shaw 


Sure AND ENGINEER SURVEYORS. 
H. A. Garnett G. H. Forsyth, M.se. 


Sure SURVEYORS. 


C. H. Stocks, B.8c., a.¥.c. KK. Davison R.:W. Coomber T. D. Scott 
T. E. Sowden, B.Sc. D. B. Cook A. W. Oxford J. H. Milton 
G. Scantlebury A. N. Smith J. L. Smith C. R. Maplestone 


H. R. Gibbs 
A. Chisholm, B.Sc. (emporarily attached) 


J. Stileman, M.A. 


REFRIGERATING ENGINEER SURVEYOR. 
D. Gemmell 


' 


SURVEYOR FOR THE SUB-DISTRICTS OF IPSWICH, LOWESTOFT AND YARMOUTH, 


SHrp AND ENGINEER SURVEYOR cea Getie) eet eel 
(Address, 40, Henley Road, Ipswich) 
(TELEPHONE No, 28 38) 
OUTPORTS. 
ABERDEEN, with Banff, Peterhead, Fraser- + Dave Barrow, with Ulverston, Whitehaven, ) 

burgh and Orkney Islands D Mck~ fier Workington, and Marypor! ‘ | 
Shop and Engineer Surveyors ) ~~ Ship and Engineer Surveyor ... eb > MeMillan 

: y Re. Ship Surveyors... «+. T. Pratt 
Ship Surveyor ... T. Richardson P oy Ofiice, Ramsden Square, | A_§, Fletcher 

(Office, 18}, Regent Quay, Barrow 

Aberdeen) (TELEPHONE No. 441) 


een 
(TRLEPHONE NO, 141) 


— °°} 


SURVEYORS—continued. 


BARRY Ship and Engineer Surveyors.. fe H. nn eget. 


Ship Surveyor... + 
(Office, Dock Uhambera ‘Barry Dock) J. H. Allan 
(TELEPHONE NO. 184) 


Betrast Ship and Engineer Surveyors .. 
(Office, Imperial dose, 
Donegall Square East) 
(TELEPHONE No, 22103) 


R. Lee Annear, B.Sc. 
C. N. Hunter 
W. T. Mathieson 


F. C. Cocks, B.Se. 
W. M. Balfour, B.Sc. 


Ship Surveyors C. A. Townshend 
A. P. Scott 

BIDEFORD (see under PLYMOUTH.) 
BIRMINGHAM, with Wolverhampton, Walsall, 

and surrounding districts on the 

North; Leicester ; Coventry, and sur- 

rounding area on the South . 

Ship and Engineer Surveyor... ..-) H. McCririck 

Inspector of Forgings ... «+ ++] B. R. Best 


(Office, Lancaster House, Newhall 
Street, Birmingham, 3) 
(TELEPHONE No. Central 6791), 


Sharpness (J. W. Gwy 
Ship and Engineer ‘Surveyors - (EB. Maslheatigh 


(Office, 49, Queen Square, Bristol, 1) 
(TELEPHONE NO, 23578) 


Bristou, with Gloucester, Bridgwater, a 


ffice, Empire "House, Princi; 
cipal Surveyor for the 
Mount Stuart Square, 2 
Cardiff) 
(TELEGRAMS, Register ; TELEPHONE NOS, 7553 & 7554) 


Bristol Channel Ports. 


E. E. Brimblecombe 
H. McG. Paton 


CaRDIFF Ship Surveyors .. ae it" Cheetham 
( 


J. C. Kendall 
P. F. Balfour 
F. F. Richardson 


Ship and Engineer Surveyors 


Dover Ship and Engineer Surveyor 


(Address, Southern Railway Marine ( » 5 
Factory, Snargate Street) D. McQueen 
(TELEGRAMS, McQueen, c/o Foremost ; TELEPHONE No. 800, 
Ext, 67) 


* Not an Exclusive Officer of Lloyd’s Register. 


Dusty Ship and Engineer Surveyor 
d 


Address, 9, Eden Quay, 
Dublin »\R. B. Grier 
(TELEGRAMS, Register ; TELEPHONE No, 44222) 


DonvEE, with Arbroath, Montrose, & Perth 
Ship Surveyor... <¢ ‘| H. McQueen 
(Office, 19 & 20, Prudential Buildings, : 
Albert Square, Dundee. 

(TELEPHONE No. 2394) 
FaLmMouTH, with all ports on the coast) 
between Looe and Padstow, 

including Fowey, Helston, 

Porthleven, Penzance, St. 

Ives, Hayle, Portreath, and 

Newquay; also the » Scilly 

Islands “a 

Ship Surveyors ... see ee | A. Scullard 
R. Crawford (from 


Bilbao 
Ship and Engineer Surveyors\ A. D. Morrison 


(Office, 3, Market Street, 
Falmouth) iY Naylor 
(TELEPHONE No. 32) 


FLEETWOOD (see LIVERPOOL). 


xliii 


G. Webster, D.Sc. 
\| Principal Surveyor 


R. Dunsmuir 


M. Macleod 
GLasaow, with the North Bank of the Clyde) yy, J. Thomson 


from Dumbarton ; Renfrew,) w. A. Grier 

Paisley, Ports on the Coast) 1. W. Paterson 

from Largs to Stranraer,\ . Dickerson 

also Annan, Oban, Alloa,| XN. Dobson 

Grangemouth and Bo'ness ¢ 4 })alrymple Aitken 

Ship Surveyors + W. T. Pyle 

(Office, 95, Bothwell Street) J. S. Thomson 
Glasgow, 0.2) R. Fairley 


T. R. Mclivenna 
begs is TELEPHONE No, 6490 H.P. Urwin 

W. Henderson 

S. W. Bolwell, M.Eng. 

G. Cockburn 


‘J. Harbottle 


Principal Engineer Surveyor 
J. S. Cairns 
G. O. Common 
L. ©. Davis 
P. Fitzgerald 
H. L. Sutherst 


Ship and Engineer Surveyors . Anderson 


Haff 
Electrical Engineer Surveyors si 1. Mantis. B.Sc. 


Inspectors of Forgings eal os A. G. Inness 
the Clyde district -)D. Brown 


Special Surveyor for Steel W. E. Lewis, B.Sc. 


R. K. Macmillan 

T. M. Smith 

W. Morrison 
Surveyors for Steel-testing duties . eel 

J. McLaren 

C. Winter 

J. A. McGilvray 


GREENOCK AND Port GuLasaow, with 
7 Campbeltown and Rothesay G. R. = eras 
Ship Surveyors «++» )K, Inglis, B.Sc. 
(Office, Commercial Bank) H, L. Swinton 


Buildings, 14, Cross- R. M. Scott 
hore Street, Greenock 
ba (TELEPHONE No. i J. A, Jameson 


Ship and Engineer Surveyors i Ly Vo a 


Grimspy AND Bosron, with Franeinghan| 
and beanie *+ 1 A. Smellie 
Ship and Engineer urveyors T. W. C. Napier 
(Office, Bank Chambers, 2,| (" poi), ae 


Freeman Street, Grimsby) 
(TELEPHONE NO. 3156) 


Ship Surveyor seo tt igteoss oa test EOUINOE 


HartLeroos anp West HarrLepoon J. R. Dippie 
(Office, 47, Church Street, Principal ae for the 
West Hartlepool) roto aap & Hartlepool 
(TELEPHONE No. West Toate 2432) (Resident at Middlesbrough.) 


Ship Surveyors vee ee | C. A. Millar 
H. L. Walker 


Ae 


SURVEYORS—continued. 
HartiEroon anp West Harrieroor—continued. 

Ship and Engineer Surveyor F. G. B. Smith 
Surveyor for Steel-testing duties 8. Wood 


J. H. Mackirdy 
Prinei, al Surveyor 
Huu, with Beverley, Hessle, Goole, reel L. H. Collinson 
a Holland and Selby .. W. 8. Shields 
a Shipand Engineer Surveyors \A. W. B. Edwards 
; A. R. Sneddon 
T. A. Orde 
; Ship Surveyors 
(Office, Ocean RA oy bat pt se 
: ’ Lowgate, Hull) LAC. cod » M.C. 
he (TELEPHONE cos ere R. 8. Piddington 


Lerru, and ports in the Firth of Forth, 


with a. - Houston, M.Inst.0.B. 


Ship and Engineer Surveyors F. Campbell 


Ship Surveyors... + 
(Office, Royal Bank Buildings,| 7 
28, a St., Leith, 


Edinburgh, 6 
2 No. 35506) 


Poa ers ards 


LIVERPOOL, with all ports from Lancaster to 
Porimadoc and Barmouth ;\ G. 1. Lyle 


also the Isle of ss pe se and BILD Terincipa Surveyor 


the Isle of Man = ean 
i P. W. Webster 
Ship Surveyors --- SA, W. Jackson, 
(Office, 201, Tower Buildi ss ag 
ce, ower Building,) A, KE. Heap, B.E 
Liverpool, 3) J. M. Scully a 
j (TELEGRAMS, Register; TELE-| ]), S, Forsyth 
lal ta gy 5282) W. A. Robinson 
J. E. Milton 


8.Townend,M.Eng.,B.8c. 
é . R. O. Batchelor 
Shipand Engineer Surveyors( CO, N. Stuart 
C. W. Reed, B.Sc. 
H. R. Howells 
H. O. Murray 


Electrical Engineer Surveyor R. C. Clayton 


Sub-Office at Fleetwood (in- 
cluding Preston, Glasson 


Dock and Lytham)... , 
we! and Engineer Sur- R. Rennie (from 
Barcelona) 


veyor 
(Address, WyreDock, Fleetwood) 
TELEPHONE No. 730) 


MANCHESTER, wit hartagtom, Stoke and 
intervening district . 
Shipand Engineer Surveyors J. W. Leicester 
COiBor ea tet Prat G. R. Chappel 
ers, tir 
Salford, 3, Manchester) "| M+ A. Black 


(TELEGRAMS, Lioydreg, Manchester : 
TELEPHONE No. Blackfriars 8900) 


.. H. 8S. Newton, B.Sc. 
Electrical Engineer Surveyor H. G. Findlay 


Ship Surveyor 


xliv” 


Mripp.esBRouGH, with Stockton, enti 
Scarborough  ... .| J. R. Dippie 
Principal Surveyor for the 
Middlesbrough and Hartlepool 
Ship Surveyors “8 Districts 
Sect tee aang Ces 
mbers, rt 
Middlesbrough) C. B. Scorer 
(TELEPHONE No, 4288), 


Shipand Engineer Surveyors | - eee a Se. 
Principal Surveyor for Steel 1, Ripley 

J. Kidner 

T. Tindale 


Surveyors for ial elosiieg 


duties G. W. Fearnley, B.Sc 


L. W. Dixon 


E. C. Burtt 
Minrorp Haven, with Pembroke and 
Tenby, and a district ex- 
tending as far as New 
Quay, inclusive *C. E. Wilks 


(Address, 5, Hamilton 
Terrace) 


Ship and Engineer Surveyor ‘ 


(TELEPHONE No, 214) 
* Not an Exclusive Officer of Lloyd’s Register. 


N. G. Turnbull 
(Cay. Uff.) 
Principal Surveyor 
P. D. Croudace 
NEWCASTLE-ON-TyNE, wilh North and] A, G. Ake ster, M.Sc. 
South Shields ; ; also Blyth) W. J. Craig, B.Sc. 
and Warkworth Harbour} A. BK. Stevenson, B.Sc 
Ship Surveyors A. A. Moir 
(Office, Collingwood Build- J. A. Lowson 
ings, Collingwood Street, S. B. Lumsden 
Newcastle-on-Tyne, 1) J. ¥, Roberts 
Cetin) |W. Ee Marlborough 
G. Campbell 
G. Penney 
E. M. Hart 
H. C. Forster 
J. E. Sellex 
A. Watt 
R. J. Easthope 
L. Peskett 


Ship and Engineer Surveyors { J, H. Matthews 

J. T. Findlay 

M. Caldwell 

G. Dixon (from 
Bilbao) 

W. Nicholson 


Electrical Engineer Surveyor W. T. Badger 


Surveyor for x es 


duties B. Craig 


Newport, Mon., and Lydney .. 
Ship and ‘Engineer : Surveyors 
(Office, Midland Bank Cham- 
bers, Bridge St. i econ ) 
(TELEPHONE No. 3008 


Puymouts, with Appledore, Bideford and 
adjacent ports. 
Ship and Engineer Surveyor T. Miller 
(Office, Prudential Build- 


ings, George Street) 
(TELEPHONE NO, 4131) 


i Macfarlane 
ks F, Chapman 
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SURVEYORS—continued. 


SHEFFIELD, with Wakefield, Leeds, Brad- SUNDERLAND AND SEAHAM 
ford, Chesterfield, Newark, A. Pickworth, D.Sc. 
Nottingham, Derby and )W. Kimber Ship Surveyors paibet marae 
Loughborough... s+. + (Office, 55 Fawcett Street, )C- Bartlett, B.Sc. 
Ship and Engineer Surveyor Sunderland) ‘YR. R. Fleetham 
Inspect Forgi Bay) io (TELEPHONE No. 3973) |J. L. Rennie 
nspector of Forgings S. Porter W. G. Millar, B.se. 


Special Surveyor for Steel ...| T. W. Bushell 


Office, Orchard Chambers, i W. H. Fraser 
Church Street, Sheffield, 1 Ship and Engineer Surveyors 
Bak Ae erty P L. R. Horne, M.Eng 


em Eltham Drier acto Ros | SE ati 

: Wight and the Channel Electrical Engineer Surveyor ... G. Auterson, B.Sc. 

| shemale Brame wih Fi et Pa 

; COfes, aad — Street,| R. Rodger Shipan d Engineer Surveyors JF Remo. 
(TELEPHONE No. 3923) repay rasondy teens nes R. W. Cromarty 

7 Ship Surveyors. «+ | Pete Pinger ogi ap a es 


SURVEYORS—UNITED 


STATES 


OF AMERICA. 


Taz SURVEYORS ar THE FOLLOWING PORTS, EXCEPTING IN THE CASES MARKED *, ARE EXCLUSIVELY tae OFFICERS 
or THE SOCIETY, AND ARE NOT PERMITTED TO ENGAGE IN ANY OTHER BUSINESS OR EMPLOYMENT WHATSOEVER. 


NEW YORK. 


OFFICE: 17, BatrERY PLACE. 


PrincrpaL SURVEYOR FOR THE UNITED STATES AND CANADA 


Suip SURVEYORS. 
J.G@. Buchanan R. G. 8. Kennedy, B.Sc. 


BALTIMORE, a and Engineer Surveyors ( C. Hastie 
Mp. (Office, 1221-22, Munsey / W. Stewart 


Building) (TELEGRAMS, Survey: 
TELEPHONE No, Plaza 730) 


Boston, Mass., including Providence, R.I., 
and Bath and Portland, 
Maine. 
Ship and Engineer Surveyor | * Thomas Barrie 


(Office, Room 927, 131, State |] (TELEGRAMS, Surveyor ; 
Street, Boston) TELEPHONENO.Hubbard8674) 


CLEVELAND, OHIO, including Lorain, 
Ashtabula and Columbus, 
Ohio, and Chicago, Ill. 
Ship and Engineer Surveyor (*G. Drummond 


(Office, Room 556, Rocke- |(TELEGRAMS, Lloyds 
feller Building, Cleveland) }T®LEPHONE No. Main 3910) 


Texas, Port Arthur, Orange, and 
Corpus\Christi, Texas, and 
m9 Charles, La. 

fon and Engineer Surveyor 
ce, Room 809, American 


National Insurance Building, 
Galveston) 


W. Rennie 


(TELEGRAMS, Register 
TELEPHONE No, a114)" 


GALVESTON, including Houston, o 


Fa. Savannah, Ga., Miami, 
Key West and Tampa, Fla. 
Ship Surveyor . 


*H. Boyle 
(Address, Blum Building) 


+} (TELEGRAMS, Hubol) 


JACKSONVILLE, including Charleston, 8.C., ; 


Los eae including Long Beach and 
Cau San Di 


ego 
Ship and Engineer Surveyor Eh Rea anc 
(Address, 305}, Avalon Boule- 

vard, Wilmington, Cal.)} TELEPHONE No, or. ; 


MoBILE, ALA., including Pensacola, Fla. 


Ship and Ej ineer Sur or |. G. Dodd 
(Address, toes 815 ‘x B16, 

Merchants National Bank 

Building, Mobile) | 


(TeLeacrams, Vymdible ; 


TrLEPHoNne Nos., Whitehall 4-0220, 0221, 0222 & 0223.) 


Wa. Bennett, B.Sc. 


Sure AND ENGINEER SURVEYORS. 


J. 8. Heck 


George Tully 
W. Boylan 


J. W. Belton 


La. (Office, 4702, Canal Street) { TeuzruonE No, Gatvct 1008) 


New OnuEans, Ship and Engineer Surveyor *A. W. Murray 


NewportNews, including Norfolk and 
Va. Richmond, Va., and Wil- 
mington, N.C. 
Ship and Engineer Surveyor \ *Q, J, Hudson 


(Office, C. & O. Terminal 


Building, Newport News) Ht aancleareang Yo goof 


TELEPHONE NO. 907) 


PHILADELPHIA, Pa. Ship Surveyor J. V. C. Malcolmson 


(Office, Room 901, 1600, Arch )(TELEGRAMS, Surveyors ; 
Street) TELEPHONE No. maa 


Ship and Engineer Surveyor If Runham 


PrrrspurGH, Surveyor for epee dS ia Fleming 
Pa. 


(TELEGRAMS, Regi. 


uties 
(Office, 1219, ‘Oklahoma Avenue, ) TELEPHONE NO. Gehigh 3882) 


PoRTLAND, OREGON, including both shores 

of the Columbia River and| 

all ports in Oregon 
Ship and Engineer Survey I. Harwood 
(Office, Railway Exchange |(TELEGRAMS, Register 
Building, Stark & ea Atwater dose) 
Street) 


Can. Ship Surveyor .. D. Millar 
Principal Surveyor 
Ship and Engineer Surveyor (8. F. Boomer 


(Office, Matson 
215, Market Street) 


Building TELEGRAMS, Freeboard ; 


(TELEPHONE, Douglas 0823) 


San Francisco, including a: Cal. ; 


Grays Harbor and all ports 
in Washington Territory ; 
notincluding the Washington 
shore of the Columbia River 
Ship and Engineer Surveyor *W. Smith 


TELEGRAMS, Lio 
(Ofies, 1288, Dexter a [eLErHOxE No, wuiott 8118) 
’ 


SEATTLE, WASH., with Tacoma, ae 


Se Eee -_ 


SURVEYORS—OTHER PORTS ABROAD. 


The Surveyors at the follow ing Ports, excepting in the cases marked*, are exclusively the Officers of the Society, and are not permitted 


to engage in any other business or employment whatsoever. 


ICELAND. 


REYKJAVIK Ship and Engineer Surve sit eS BE. Jessen 
(Address, P.O. Box, 393) (TELEGRAMS, Jessen) 
LATVIA. 
Riga Shipand Engineer Surveyor | *A, Ozols 
(Address, Jurniecibas Departa- fe (TELEGRAMS, 
ments, Riga) Ozols, clo Jurdeps) 
ESTONIA. 
TALLINN Ship Surveyor ... «+. *Paul Gerretz 
(Address, Kurni 16, Nim meas Royal, Tallinn ; 
Estonia) TELEPHONE No. 524-16) 
NORWAY. 
BERGEN 


(Office, Nordenfjeldskes Byg- 

ning, 1, Slotsgate) Private, 98547K) 
Osto, with a district extending oc P. B. Roli 

Halden to Lindesnes P. Hide, B.Sc. 


Ship and Engineer Surve yors 'S. Wanche Wang 
(Office, Tollbodgaten 27, \ (TELEGRAMS, Surveyor ; 
Oslo, 7, Norway) | TELEPHONE NO, 21765) 


SWEDEN. 
Ship Surveyors... 


(TELEGRAMS, arangirs 
TELEPHONE NO. Office 10254, 


Ship and Engineer Surveyor §. A. Eide, Jun., B.Sc. 


S. Townshend 
; see - 1 E.G. Hjernqvist 
GOTHENBURG, with a district extending} {—), Turner 
from Strimstad to Falken-| T, J. Widen 
berg, and from Vestervik to 


Kalmar, inclusive K. G. Anander 
Ship and Engineer Surveyors| C- E. F. Cassel 

8. Johnsson 

8. Aspelin 
(TELEGRAMS, Surveyor ; 


TELEPHONE NOs. 70280 & 
70281) 


(Office, Norra Hamngatan 6, 
Gothenburg) 


Hetsinepore, with a district "Lande | 
from Halmstad to Fant 
krona, inclusive 
Ship and Engineer Surveyor| P. O. Sjogren 
TE Si ‘ 
i aa inca RLEPHONE No. 594) 
Maumo, with a district extending from 
Malmé to Cariskrona, in- 
clusive 
Shipand Engineer Surveyors» OQ. A. Sunden 
(Office, Skeppsbron 3,) A. QO. Borring 


Malmé 
) (TELEGRAMS, Register ; 
TELEPHONE NO. 21871) 


StockHoLM, with all ports on the East 
Coast of Sweden from 
Norrkiping northwards,\ K. J. Andersson 
and including the Islands\ V.'T. Bulow 
of Gotland and Aland _ ...{ (TELEGRAMS, 


Llovd’s Regist 
Ship and Engineer Surveyors| Teuuruoxr, oa 61) 


(Address, Slussplan 91, 
Stockholm) 


FINLAND. 


Hetsinarors Ship and Engineer Surveyors | , ge Tybeck 
(Address, Sjéfartsstyrelsen) ) “K. E. Eklund 


| (TELEGRAMS, Surveyor) 
DENMARK. 
C. H. Kruhoffer 
pete Ss L. F. Klausen 
Ship and Engineer Surveyors) K. lu. Jensen 
C. T. Vesterby 
fi J. Hodgson 


CopENHAGEN 


‘ S. Sandersen 
Ship Surveyors ¢ W. D. Lydersen, B.Sc. 


(Office, Skt. Annae Plads 28', | i K. Juul 


(TELEGRAMS, Engineer 
Copenhagen, K.) TELEPHONE No. $760) 


POLAND. 
GDYNIA Ship Surveyor J. CO. Dykes 
: (Office, Gmach Zepluge (TELEGRAMS, Register ; 
Polska S.A, Gdynia) TELEPHONE NO. 16 43) 
DANZIG. 
Danza 


Ship and Engineer Surveyor } R. Shaw 
(Office, Reitbahn 3.) 


GERMANY. 


Hampura, with the River Elbe, Ltibeck, ; R. 8. Johnson, B.Sc. 
Rostock, and ports in gia aaa ere 
Schleswig-Holstein and \(Q, H. F. Priess 
Mecklenburg . 7. 6. 6. Goering 
. “2 F. H. Ohlzen - 

Ship Surveyors ... ++ mel B. Shepheard, B.Sc. « 
F, C. M. Witt -- 
P. A. Kriitzfeldt 
H. T. C. Roéhrs ~ 
Ship and Engineer Surveyors W.F. H. Cordes »« 
(Office, Steinhoeft 3, Hamburg) (TELEGRAMS, Lloyd's Register, 
Steinhoeft, Hamburg 
TELEPHONE, 36 42 35) 


H. K. Schneider 
W. Petersen 


(TELEGRAMS, (Schneider, 
Malmedystrasse, 8,) 
TELEPHONE NO, 6300) 


Auassura Ship and Engineer dod ly 


(Residence, Malmedystrasse, 8, 
Augsburg) 
(See also under Bremen) 


Bremen, with Bremerhaven, Emden and 
surrounding ports... 
Ship and Engineer Surveyor 


Ship Surveyor .. 
(Office, 3, Wilhadistrasse, Bramén) 


A. H. A. Carstensen 
A. Holtz - 


(TELEGRAMS, Lloyd’sRegister, 
Wilhadistr. 
TELEPHONE, Domsheide 20588) 


Ship and Engineer Surveyors { H. K. Schneider 
(Resident at Augsburg) W. Petersen 


J. Quast 
J. Loogen 


(TELEGRAMS, Lloyds 
Surveyors, Rosenthal, 
Dortmund 
| TELEPHONE, Dortmund27923) 


for Steel-testing duties . 
(Office, Rosenthal, 9, Dortmund) 
(See also under Diisseldorf) 


DorrmunD, Ship and Engineer Surveyors ‘i 
Dissenporr Ship and Engineer Sur- ;y. B, J. Sdrowok 
veyors for Steel-lesting | M, Berg 
duties and Inspection of \ i. Briiggemann 
Forgings, elc.,in Germany i Krent 


Ship Surveyor 
(Office, Kaiser- Wilhelm L. Schein 


Str. 48pt. Diisseldorf) (TELEGRAMS, Surveyors, 


TELEPHONE No. 29128) 


Ship and Engineer Surveyors 
for Steel-testing duties .. J. Quast 
(Resident at Dortmund) 


Ship Surveyor ... s+ 
(Resident at Gdynia) ° 


Koniaspere Ship Surveyor . 
~ P fpesident at Gdynia) AD, C. Dykes 


Srerrin, with Swinemiinde, Stralsund : 


J. Loogen 


eed “1. ©, Dykes 


neighbouring ports; also 


Berlin and vicinity .. N. A. Stolte 
Ship and Engineer Surve yors\ H. C. K. Schlothauer 
(Office, Bollwerk 4/5) (TELEPHONE NO. 28522) 
HOLLAND. 
AmsterpAM, including Leiden and inclusive 
of all ports north of the 5 P. Burgdorffer 
rivers Rhine and Lek K. Kuijt 
Ship and Engineer Surveyors 
Ship Surveyors... . * P. Jonker 
(Office, Prins Hendrikkade 86, H. Meeuwisse 


(TELEGRAMS,Lloyd’s Register; 


Amsterdam) TELEPHONE NO. 43895) 
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SURVEYORS AT OTHER PORTS ABROAD—continued. 


HOLLAND—continued. 


R. Leeuwenburg 
Rorrerpam, with Zeeland, and including |PrmciPe Surever rag 
rivers Rhine, Lek, Holland- } 1. Vuijk 
_ Yssel, and also south J. van Herwerden 


of these rivers.. - |C. Lodder 
hip Surveyors . |L. H. Wehrmeijer 
P. H. van der Weel 
J. J. Schoo 
C. H. Bource 


Ship and Engineer Surveyors }P. F. Willemse 
(Office, Willemskade ‘11b,{ Hi. L. Knowles 
Rotterdam ; Post Box 701) |{A. C. Buijze 


(TELEGRAMS, Lloyd’ s Register ; 
TELEPHONE Nos. 
50615 & 52209) 


‘ es BELGIUM. 
NTWERP, including all places in Belgium 
and the Dutch port G. oes a 
Terneuzen + aey 
Ship and Engineer " Sur- H. C. Rogers, M.A. 
veyors .. . \G. A. Valckeneers 
W. E. Wray 
Ship Surveyors At G. aed B.Sc. 
R. Lascelles 
J. F. Robertson 
Ng H. Hatt 
Surveyors for Steel- wet E. Earnshaw 
duties F. Hulley 


(TELEGRAMS, Register ; 


Office, Merse House, uai 
¢ é y ¥ Qu TELEPHONE Nos, 


de Rouen 1, Antwerp) 


209.40 & 330.86) 
FRANCE. 
Paris «eevee ("HL a. M. Poincet 
(Office, 80, Boulevard Haussmann, (TELEGRAMS, Lloydreg ; 
Paris 8) TELEPHONE No. 
Europe 37-88) 
(Communications should be addressed to Mr. Jean Taxil). 
BorDEAUX, 


Rochelle, Bayonne and 
intermediate ports .. 
Ship and meaitsis oe 

-| *P. Fleuret 


veyor 
(Office, 38 Rue du Jardin Public) ey entirety oat i 
BouLoGNne-suR-Mer, Ship and cael *R. A. Masset 
Surveyor ... OS eeaoaaea eg 


(Address, 26, Rue Belvalette) a! ectevaledte s 
sr place’ ee tr, A. Gouaillard 


with a district including nat 


TELEPHONE No. 12-33) 


BREST 
(Address, Guipavas, Finistére) 
Dunkirk, with Calais and Gravelines 
Ship and Engineer Surveyor 
(Office, 7, Rue Van Stabel, 
Dunkirk (Nord)) 
Havre, with a district including Barfleur, 
Nant and Caen; also 
GNUS Fi. se 0. J. Trech 
pain Engineer Surveyors c* Miles PTL 


ce, 188, Rue Victor Hugo, | -rgnxarams,Lloyd’s Register; 
Glavre) TELEPHONE NO, 42.15) 


MarseiEs, and all French meré on the 
Me 


editerranean — ... 4 
Ship Surveyor ... .| J. W. Stuart 


*M. Adam 


(TELEGRAMS, Lloydreg ; 
TELEPHONE No, 17-49, 
Dunkirk) 


Ship and Engineer Surveyor| W. H. Waggott 
(Office, 8, rue dela République) } TELEGRAMS, Lioydreg ; 


TELEPHONE No. Colbert 3093) 
Merz, with a district including Alsace a 
Lorraine 0. 220 vee ane 
Surveyor for Steel-testing 
. duties 
(Address, 21, "Avenue Maréchal 
Foch) 


*E. C. Aymard 


(TELEGRAMS, Lloydreg) 


FRANCE—continued. 


Roven, with a district including Dieppe 
Shipand Engineer Surveyor *J. MacGeachie 


(Office, 1, rue d’Harcourt, | (TELEGRAMS, Lloydreg; 


Rouen) TELEPHONE NO. 356.89) 
Sr. Errenne, Creusot and district ... 
Surveyor for Steel-testing *©. Périchon 
duties ... (TELEPHONE NO, 61-51) 


(Address, 25 bis, Boulevard J ules- 
Janin, St. Etienne (Loire) 


SWITZERLAND. 


Wintertuur Ship and Engineer Surveyor J.N. Buchanan, B.Sc. 
(Office, 1, Anton Graffstrasse) 


SPAIN AND PORTUGAL. 


Barcetona, including San Feliu de Guizols, 
Palamos, Tarragona and the 
Balearic Islands... 
Ship and Engineer Surveyor 
LEGRAMS, Surveyors; 


(Office, Paseo de Colon 11) feuarsomE No. 15502) 


Brupao, with a district including aie 
Ferrol and Corunna... «+ 
Ship Surveyors -. F. de Beraza 


Ship and Engineer ae 
FraNiees Calle de Ibaiiez de 
Bilbao No. 22; Apartado de 
Correos No. 286) 


with a district including Seville, 
Huelva, Malaga and Almeria 


Ship Surveyor .. --\*R. Langlands 
(Address, Hotel de Francia, aeecseniek Registro) 
Cadiz) 


Ship Surveyor .. 


(TELEGRAMS, Register ; 
TELEPHONE NO. 16139) 


CaDIZ, 


VALENCIA bi sh 
(TELEGRAMS, Surveyors, 
(Office, Paseo ae 15, ee — ids bo ae 


Valencia) TELEPHONE NO, 31831) 
LISBON Shipand Engineer ie T. B. Scullard 
A. E. Scott (from 


Valencia) 
(TELEGRAMS, Register ; 
TELEPHONE NO. 24218) 


Ship Surveyor ss. ss 
aKa P. Duque da Terceira, 
24-2°-E) 


GIBRALTAR. 


with a district ineluding 
Tangier, Ceuta, Tetuan (Rio 
Martin), Melilla and Villa 
Sanjurjo «+ 

Ship and Engineer ‘Sur- 


GIBRALTAR, 


*W. J. Matthews 
prea aera ; 
TELEPHONE NO. 2 


veyor 
(Address, Waterport) Suromanso) 


ITALY. 


ANCONA Acting Ship and seeds 
“900. Badia 


Surveyor 
(TELEGRAMS, Gustavo Badia, 
Ancona 


(Address, Via Fazioli) 


FIUME 


TELEGRAMS, Regist 
(Address, Piazza Dante 1/111) (TeLxPHoNE No. 867) | 


Ship and Engineer Surveyor \s A. Ozegovic 


. J. 8S. Ormiston, B.Sc. 
Principal Surveyor for Italy 


GENOA 
| Cay. Dott. Ing. 
I. Aureli 


Ship Surveyors - 
° ki ‘Va. C. Hunter, B.Sc. 
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SURVEYORS AT OTHER PORTS ABROAD—continued. 


ITALY—continued. 


Genoa—continued. J A. T. Griffith 
Ship and Engineer Sur-\ Dott. Ing. A. Grasselli 


OHYOTE <0. ves nee G.deC. Ballardie, M.Sc. 

Surveyor for Steel-testing (Cav.Uff. A.8. Mantelli 
Bilbao secs ee. cat ee en ieee 

(Office, Piazza Cavour, 35, Genoa, IIT) —- SeeeO. 33.862) 


Leauorn, with district from Spezia 
(not including that port) to 
Civita-Vecchia : : : 
Ship and Engineer Surveyor Cay. Antonio Gori 
(Office, Via Ricasoli 22, Leg- | (T#U#¢RAMS, Antonfo Gort, 


Leghorn 
horn) TELEPHONE NO. 30-302) 


Messina (see NAPLES) 


Naps, including Terni and Palermo 
Ship and Engineer Surveyor Bae Todaro 
(Adaress, Via A. Depretis 31, )XUromamio TELErHON® 
Naples, 176) j No, 21-485) 
Sub-Office at Messina for 
the ports of =a 


Syracuse and Calania.. : . 
y C *Guido Bottari 
(TELEGRAMS, Bottari-Pace, 
Messina ; 
TELEPHONE NO. 4-52) 


Assistant Ship and Engineer 
Surveyor ase ase 
(Address, Pace, Messina) 


TrrestE, with Pola and the Coast North 4 eee, 
: aes pees iston, B.Sc. 

of Pola; also Venice re Principal Wenee it tak 

Ship Surveyors . «4M. Costantini, B.Sc. 


Ing. M. Micali 
Ship and Engineer Sur-( 1. Stupari , 
VEYOTS ... wee «ee «eel Cav. Uff. M.Bonivento 
¢ N. Geniram 


(Office, Via Mazzini9, No T Champness 


(TELEGRAMS, Register ; 
TELEPHONE No. Aut. 44-20) 


II1 ; Casella postale No. 2) 


YUGOSLAVIA. 
SPLIT Ship and Engineer on J. Rundle 
(TELEGRAMS, Register ; 
TELEPHONE NO. 416) 


(Address, Zgrada Trgovacke 
Komore, Trumbiceva obala, 
4, Split, Yugoslavia) 


Z. A. Ozegovic 


(Address, Tomislayova Ulice 
(TELEGRAMS, Register) 


Susak Shipand Engin tvova i] 
4/11, Susak) 


CZECHO-SLOVAKIA. 


PRAGUE Ship and Engineer Surveyor 
for steel testing duties ...\ Ing. P. Kertscher 
(Office, Starodruzinikt 2, / (TELEGRAMS, Surveyor ; 
Prague XIX.) TELEPHONE NO. 716 16) 


AUSTRIA. 
\ 
VIENNA Ship and Engineer Sur- 
veyorsfor Steel testing duties, 
elc., in Austria, Hungary e 
Poland, German Upper 2 ee 
Silesia, Czecho Slovakia at Is Hel 
and East of railway line\ tre pansete surveyor 
Bohumin-Breclav, and also\ Teurrnones, 


' ; "Toon! OFFICE, No. U, 40-4-79, 
including Czecho Silesia ...| private, No. B20-216) 


(Office, Starhemberggasse No. 
39112, Kolschitzkyhof, Vienna 


IV/2) 
/ 
MALTA. 
Marta Ship and Engineer Surveyor \*L. J. Calcaterra 
(Address, P.O. Box 83) (TELEGRAMS, Seaworthy) 


GREECE. 


Prraus and Shipand rate bane. G. Knox, 0.B.E. 


SYRA (Address, 61, Odos Notara,) C- Moffatt 
Pireus) (TELEGRAMS, Register ; 
TELEPHONE NO. 40-664) 


ROUMANIA. 


BRAILA wos se ee wie, COrnu 
(TELEGRAMS, Jack Corbu) 


CANADA. 


Principal SURVEYOR FOR THE UNITED\ yw, p 
GTATES AND CANADA =... «ss «oe Sai a — 
(Office, 17, Battery Place, New York) : ” "New York) 


(Office, 37, Furness Withy (TELEGRAMS, Lloyd, 


Mee Halifax, N.S. 
Building) TELEPHONE No. B 7506) 


Hauirax,N.S. Shipand Engineer Surveyor ts Moon 


MontTREAL AND QuEBEC, with a district 
including the River St. 
Lawrence... .-. «- «|G. Allan 
Ship and Engineer Surveyor ) (TELEGRAMS, Regier : 
(Office, 202, Lake of the Woods TELEEHORE NO: fad sor 
Building, Montreal) 


Sr. Joun, N.B. Ship and Engineer Surveyor *C. E. Dalton 


(TELEGRAMS, Dalton) 


all ports on the Canadian 
side of the Great Lakes from 
Kingston, Ont., to Port 
Arthur, Ont., inclusive 
Ship and Engineer Surveyor 

(Address, Room 510,Crown Office 
Building, 26,Queen Street East, 
Toronto) 


*John Stephen 


(TELEPHONE NO. Elgin 2637) 


Vancouver, including Victoria, Van- 
B.C. couver Island, and all ports 
in British Columbia ... 
Ship and Engineer Surveyor 
(Office, 1319, Marine Building, 
Vancouver, B.C.) 


A. Scott 


(TELEGRAMS, Registrar ; 
TELEPHONE No. 
Seymour 2022) 


Toronto, Ont., with a district = 


NEWFOUNDLAND. 
Ship and Engineer nett D. M. Macfarlane 


a la Wharf (retEgRAaMs, Surveyor) 


Sr. JOHNS 


PANAMA CANAL ZONE. 


BALBOA, with a district including all ports \ 
in the Panama Canal Zone 

Ship and Engineer Surveyor 

(Office, 218, Pacific Terminal 


(TELEGRAMS, Regisler, 
Building, Balboa; P.O. Box 304) 


‘alboa 
TELEPHONE No. 1831) 


| M. Dickson 


DUTCH WEST INDIES. 


Curacao, including Aruba — .+ wee aes 2 ; 
Shipand Engineer Surveyors e Fi bisa 
(Address, Handelakade, 2, ( . Little 
Willemstad; P.O, Box 169) (TELEGRAMS, Register) 


BRITISH WEST INDIES. 


KINGSTON Shipand Engineer Surveyor *E. Watson a 
AMAICA (Address, Royal Mail Building, (TELEGRAMS, Edwat, 
@ a Port Royal Street) Jamaica) 
CUBA. 
Havana Ship and Engineer Surveyor\*T. F. Holmes 
(Address, San Pedro 4 (Altos), (Raneen ae ey is 
Apartado 843) ureka, Hava' 


; 
f 
« 


SOUTH AMERICA. 


Buenos Arres Shipand Engineer Surveyors ( J. C. G. Williamson 
AND Rosario (Office, Calle 25de Mayo } A. J. Matheson 
Aso Monts Vinxo 158, Buenos Aires) A. W. Eaglesome 
A. Daintith 


(TELEGRAMS, Surveyors ; 
TELEPHONE NO. Avenida 2364) 


GrorGEtown, Ship and Engineer Surveyor «30 
DEMERARA (Address, 12, Water ition 8 *A. G, Stirling 


Rio pe JANEIRO Shipand Engineer Surveyor) *H. E. Inman 
(Office, Rua Sdo Pedro 9, 2nd floor ; (TELEGRAMB, eee 
Caixa Postal 563) TELEPHONE No. Norte 4762) 


TALCAHUANO, CHILI, with a district extend- 
ing from Talcain the 
north to Chiloe in the 
south *J. E. Alfaro 
Ship and Engineer serene (THLEGRAMS, Alfrepister) 
(Address, Avda. P. de Valdivia ; 
Casilla 245) 


Vauparaiso Ship and Engineer Surveyor )*W. Wallace 
(Address, Casilla 148) (TELEGRAMS, Airdrie) 


NORTH AFRICA. 


ALGIERS Ship and Engineer Surveyor \* Dewar Paton 
(Office, 29, Boulevard Carnot) (TELEGRAMS, Register) 


EGYPT AND RED SEA. 


ADEN Ship and Engineer Surveyor *G. H. Nunn 
(Address, Hedjuff) (TELEGRAMS, Lloydsur) 


AuexanpRIA Ship and Engineer Surveyor \*]{, Bishop 
(Address, aks bed = Ay ‘ef (TELEGRAMS, Register ; 
ing, first floor, Avenue de la } & 
Reine Nazli; P.O. Box 2121) PRETEND B08, 08 840 R) 


Port Saip Ship and Engineer Surveyor) *J. Macvey 
(Address, P.O. Box 2) (TELEGRAMS, Macvey ; 
TELEPHONE NO, 546) 


SOUTH AFRICA. 
A. H. Boyle, D.8.0. 


Cape Town  Shipand Engineer Surveyor | senior s a 
(Thomson Watson's Surveyor | 6 | poeeperheg ee 


4, Adderley Street) (TELEGRAMS Lloydsreg ; 


/ TELEPHONE No. 2-4493) 


Bank, East London) (TELEGRAMS, McLeod, West 


East Lonpon (Address, 6, Smith Street,West) *N, W. P. McLeod 
Bank, East London) 


TELEGRAMS, Lloydsreg, 
(Address, P.O. Box 410) ( a vd an 


PorTELIzaBETHShip and Engineer nt *H. McG. Richardson 


(Address, Rennie’s Buildings, { (TELEGRAMS, Lioydsreg, 


394, Smith Street, Durban ; Durban ; 


Port NataL Shipand Engineer Surveyor ) J. M. Finlayson 
P.O. Box 170) TELEPHONE No. 24092) 


MAURITIUS. 


Mauritius § Shipand Engineer Surveyor 


{cm S. Macdonald 
(residing at Port Louis) 


(TELEGRAMS, Macdonald, 
Port Louis, Mauritius) 


SURVEYORS AT OTHER PORTS ABROAD—continued. 


INDIA, CEYLON, BURMAH, SIAM, COCHIN-CHINA, 
AND STRAITS SETTLEMENTS. 


BANGKOK Ship and Engineer Surveyor | *T. H. Pollard 
(Office, Chartered Bank Lane) | (TELEGRAMS, Pollard) 


BoMBAY Ship and Engineer Surveyor). P, Southwell 
(Office, Exchange Building, ( (py: xqrams, Surveyor ; 
Sprott Road, Ballard Estate) ) TeLmPHoNE No. 3335) 

B. Peskett 

E. Oxley 


(TELEGRAMS, Freeboards) 


CALCUTTA Shipand Engineer Surveyors 
(Office, 29, Dalhousie Square) 


COLOMBO Ship and Engineer Surveyor \ *H. Nightingale 
(Address, 23, Canal Row ; Post! (TELEGRAMS, Register ; 
Box No. 270) TELEPHONE NO. 1694) 

KARACHI Ship and Engineer Surveyor) *G. 8. Miskin 
(Address, Mercantile Marine ¢(TELEaRams, Principof’) 
Department, Custom House) 

PENANG Acting Ship and Engineer 

Surveyor © 10° es “t 


(Address, Office of the 
Surveyor of Ships) 


*J. McGuffin 


(TELEGRAMS, Ships) 


RANGOON (Address, 396, Merchant)*p Pp. R. Taylor 
Street) (TRLEGRAMS, re 
Srnaapore Ship and Engineer ude J. Wormald, B.8c. 


(Address, 2, Laidlaw Building, | (TELEGRAMS, Surveyor 
Battery Road) TELEPHONE NO, 6065) 


A. E. Munro 


| (temporarily attached) 


EAST INDIAN ARCHIPELAGO. 


BATAVIA a ee eS es see el te KOO! 
(Address, Kebon Sirih, 88, (TELEGRAMS, Buiskool, 
Batavia, C) Batavia) 
Mania, P.1., and ports in the Philippine 
Lf CO er Corer 
Ship and Engineer Surveyor )*C. B. Nelson 
(Address, 240, Dasmarinas, | (TELEGRAMS, Register) 
Manila) 
SABANG 


(Kdarsec, Onpiain of the port beT. eae 
Sabang) 
J. F. Vrouwes 


(TELEGRAMS, Register ; 


SouRABAYA Ship and Engineer eres 
TELEPHONE NO. Z.2078). 


(Address, Simpang 4) 


HONG KONG. 
Hone Kone Ship and Engineer Surveyor T. 8. Morrison 
(Office, 5, Alexandra Buildings; cy hoe 
P.O. Box 463) ‘TELEPHONE NO. 179) 
MANCHUKUO. 
DAIREN Ship and Engineer Surveyor) J. Sim 
(Address, 5, Higashikonze-cho ; {cincnans, Register) 
P.O. Box 17) 
CHINA. 


(Address, 1, Racine Building, 


Rue Dubail, French Concession) Funes, seyret 


HaNnKOW Ship and Engineer Surveyor *F. Allan 
SHANGHAI, including Woosung, Chinkiang wn Gal 
and Nanking... .. -.. «..({ &. Pickering 
Shipand Engineer Surveyors R. Lockhart 
(Address, Glen Line Building, | (TELEGRAMS, Register) 
2, Peking Road) 
TIENTSIN Ship and Engineer Surveyor) ep gq. Lapper 


(Address, c/o Borrows & Co., > 
Liddell’s Buildings, Taku Road)) T=meeAM® “eworme? 


T'sINGTAO Acting Ship and Engineer) » J. F. Magi 
Bre . F. Magill 
Surveyor (TELEGRAMS, Register; 


(Address, 3, Chekiang Road; | 7 estate 
P.O. Box No, 237) J ELEPHONE No. ) 


SURVEYORS AT OTHER PORTS ABROAD—continued. 


JAPAN. | AUSTRALIA AND NEW ZEALAND—continued. 
. H. Jasper Cox ; : 
Kot Ship Surveyors... ++ Principat Surveyor for the | ADELAIDE, S. A. Shipand Engineer Surveyor , *W. D. Ackland- 
(Office, 32, Akashi-machi/ys yy Parker oa (Address, Institute Chambers Horman 
. M. » M.So. 


(Meikai Building) ) Divett Street, Port Adelaide) | (TELEGRAMS, Dinwoodie ; 


(TELEGRAMS, Register ; 
TELEPHONE NO. 2530 TELEPHONE NO. J 2301) 


Sannomiya) AUCKLAND,N.Z.Ship and Engineer Surveyor . . 
(Office, 63, Endeans Buildings, jew. Richard Smith 


(s ag rey B.Sc. Queen Street) ee a 43-183) 
Ship and Engineer Surveyors Y. Jo BRISBANE, QUEENSLAND, 
M. Kamakura Ship and Engineer Surveyor T. G. Tate . } 
Y. Hamada (ofle, Orient Line Building,  Setarnons No) 
e 
ai 8. Hoso 
ssistant Surveyors +») & Arima CuristonurcH & LyTrEeLTon, N.Z. 
Ship and Engineer Surveyor *J. F. Taylor 
S. Soga | (Office, T, and G, Buildings, ee ‘nas 
: Surveyors for Steel-testing T. Matsumura | ey gass Seee 
i 5, ya 
Ibuka | DUNEDIN, N.Z. Ship and Engineer Surveyor ) #~ Ww. Martin 
NaaasaKl Shipand Engineer Surveyors H. D. Buchanan ais bar. (TELEGRAMS, 
T. Kunishi TELEEAORE 
eae Surveyor s+ T. Takahara te eee rr FS 
ce, 9, Oura, Kaigan-dori; , | ; 3 s > ~ r 
P.O. Box No. 49) (TELEGRAMS, Register) Ship and Engineer Surveyor W. G. Davies 
| (Address, 3, Cliff Street) (TELEGRAMS, Mardav) 
Yoxouama Shop Surveyor... «++ . ee ee | Lyrrenton, N.Z. (See Curisrcxurcs, N.Z.) 
5 ° ¥, . KF. Nicholas Fi P . 
Ship and Engineer Surveyors { K. Kishigami MELBOURNE, Ship and Engineer Surveyors | B. P. Fielden 
8. Sato VIcTORIA (Office, New Zealand Cham- , Pp. A. McIntyre 


bers, 483, Collins Street) \ (‘LELEGRAMS, Reports ; 


(TELEGRAMS, Register) TELEPHONE NO. M.U.2486) 


Surveyor for Steel-testing ... 
(Office, 50, Yamashita-cho 
Naka-ku; P.O. Box No. 48) 


Newcastie, Shipand Engineer Buidig | *. M. Hughes 


HAKODATE Acting Surveyor fen tees = sada: N.S.W. (Office, T. & G. Building, ¢ (TFLuaRaMs, Sulder; 


(Address, Bansei Building, 6, P.O. Box 64) a reaches itl Te anselas 


Higashi Hama-machi) (TELEGRAMS, Register) 


Port Prrig, 8.A., with Port Germein and 
Wallaroo... ss. see soe (# 
AUSTRALIA AND NEW ZEALAND. (Address, P.O. Box 65, na A. J. Elms 
A. J. McCowan Pirie) 
lg poner al Wewint, He ce cue. Teeee eee 
Aime ae , (Address, Harbour Master, *H. 0. White 
' na 7 BE. L. Cartwright Minera P.O. Box Ta) 
Sypnzy, N.S.W. Ship and Engineer Surveyors J. GC. Erskine ; P.O. Ae at 
(Office, 4, Bridge Street) J. H. Mitchell | Wenumnaton, Ship and Engineer Surveyor oar a ae 
(TELEGRAMS, Miramar ; N.Z. (Address, Nathan’s Buildings ; ; Te:urHone No. 43-624} 
TELEPHONE, NO. ee, . G.P.0. Box 996) 
utomatt 


71, Fenchurch Street, London, £.C.3. 
lst July, 1987. 
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LLOYD'S REGISTER OF SHIPPING, 


— 


RULES AND REGULATIONS. 


Section 1. Tuts Society, founded in 1760 and reconstituted in 1834, was established for the 
purpose of obtaining for the use of Merchants, Ship Owners, and Underwriters, a faithful and accurate 
Classification of Mercantile Shipping, and for the government of which the following Rules and 
Regulations have been from time to time adopted. 


Section 2. A Register Book to be printed annually for the use of Subscribers, containing the 
names of the Ships with other useful information, and the Character assigned, where the vessels are classed 
by the Society ; also the names, &c., of all Ships of 100 tons and upwards unclassed by this Society. 


Section 4. The subscription of Public Institutions to be Twelve Guineas per annum 
for a single copy of the Register Book, and Seven Guineas per annum for every additional copy 
supplied 


Section 5. In the case of all other Subscribers, including Marine Insurance Companies, the 
subscription to be Seven Guineas per annum for each copy 


Section 6. For the convenience of Subscribers not resident in London . . . a Supplement, 
containing the additions to, and corrections made in, the Register Book, to be printed fortnightly, in 
such convenient form as to admit of its transmission by Post, so that such parties may be furnished, 
from time to time, with the latest and most complete information. 


Section 7. The superintendence of the affairs of the Society to be under the direction of a 
General Committee composed of Merchants, Ship Owners, and Underwriters (twenty-four elected in 
London, namely, nine by the Committee of Lloyd’s, twelve by the Committee of the London General 
Shipowners’ Society, and three by the Committee of the Institute of London Underwriters, and thirty- 
seven at the principal Outports), and the following, namely :—Shipbuilders andjor Engineers, not 
exceeding ten, who may be elected by the General Committee ; additional Members not exceeding 
twelve, who may be elected by the General Committee; past Chairmen of the Society, who may be 
elected by the General Committee, and the following ex-officio members, namely :—The Chairman, or, 
in his absence, the Deputy-Chairman, of the Corporation of Lloyd’s ; the Chairman, or, in his absence, 
the Deputy-Chairman, of the London General Shipowners’ Society ; the Chairman, or, in his absence, 
the Deputy-Chairman, of the Institute of London Underwriters, and the Chairman of each Branch 
Committee established abroad. 


Any member (except an ex-officio member, or a member elected by the General Committee) 
who fails to attend any meetings of the General Committee for a period of six consecutive months, 
without leave of absence, shall cease to be a member, and his place shall be filled up in the 
usual way. 
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Section 15. No Member of the Committee to be permitted to be present on the decision of the 
classification of any ship of which he is the owner, or wherein he is directly, or indirectly interested. 


Section 16. 1. The Committee to be empowered to make such Bye-laws for their own govern- 
ment and proceedings as they may deem requisite, not being inconsistent with the original Rules and 
Regulations under which the Society was established ; but no new Rule or Bye-law to be introduced 
or any Rule or Bye-law altered, without special notice being given for that purpose at the Meeting 
of the Committee next preceding that at which such Motion is intended to be made ; such notice to be 
inserted in the summons convening the meeting. 


2. No new Rule, or alteration in any existing Rule materially affecting the classification of Ships, 
to be applied compulsorily to vessels of which the plans have been submitted and approved before the 
expiration of six months after the date when the change has been adopted. 


Section 17. 1. That sixteen representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters shall be admitted as members of the Technical Sub-Committee on all occasions when 
it is proposed to make alterations in the existing rules, or to frame new rules, for the construction 
of ships or machinery. 


2. That twelve representatives of Shipbuilders and Engineers shall be elected by the following 
bodies, viz. : 
(a) The Institution of Naval Architects, London ; 
(6) The North-East Coast Institution of Engineers and Shipbuilders, Newcastle-on-Tyne ; 
and 

(c) The Institution of Engineers and Shipbuilders in Scotland, Glasgow, 
two shipbuilders and two engineers being elected by each body ; 

That two representatives of Steel Makers be elected by the Iron and Steel Institute, of whom 
one is to represent England and Wales, and the other Scotland ; also . 

That two representatives of Forgemasters be elected, one by the English and Scottish Forge- 
masters’ Association and one by the Federated Forgemasters. 


3. That the representatives shall be elected for a term of four years, but in the event of any 
vacancy occurring before the expiration of this period a representative may be elected to fill the vacancy 
for the unexpired portion of the term. 


4, That those only who are actually partners in firms, or managers of joint stock companies, 
engaged in Shipbuilding, Engineering, Steelmaking, or the Manufacture of Forgings, shall be eligible 
for election. 

5. That, in addition to the sixteen representatives referred to in Clause 1, one representative 
shall be elected by each of the following bodies, viz. : 

(a) The Honourable Company of Master Mariners ; 
(2) The Institute of Marine Engineers ; 
and 
(c) The Society of Consulting Marine Engineers and Ship Surveyors. 

8. That each Branch Committee of Lloyd’s Register established abroad shall be entitled to 

nominate one of its Members as a representative at Meetings of the Technical Sub-Committee. 


7. That additional members of the Technical Sub-Committee, not exceeding four, may be elected 
by the General Committee. 
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Section 18. All Reports of survey to be made in writing by the Surveyors according to the 
form prescribed, and submitted for the consideration of the General Committee, or of the Sub- 
Committees of Classification ; but the character assigned by the latter to be subject to confirmation by 
the General Committee. 


Section 19, 1. The reports of the Surveyors (and all documents and proceedings) relating to the 
classification of ships are to be carefully preserved and shall, subject to the approyal, in his absolute 
discretion, of the Chairman, or the Deputy-Chairman, or the Chairman of the Sub-Committees ot 
Classification, be open to the inspection of the Owner and of any other person authorised in writing 
by the Owner. 


2. Copies of the original reports (if the ships be already classed, but not otherwise), so far as 


relates to the dimensions, scantlings, fastenings, and materials, in cases where the correctness of the 
reports in these particulars is certified by the builders, are granted on application. 


Section 22. 1. When the Surveyors consider repairs to be requisite, they are respectfully to 
communicate the same in writing to the Owner, Master, or Agent, and if such repairs be not entered 
upon within a reasonable time, a corresponding report is te be made, as soon as possible, to the 
Committee for their decision thereon. 


2. All repairs of Ships or Machinery required at Ports where there is a Surveyor to this Society, 
in order to their obtaining a Character in the Register Book, or to their retaining the Characters 
assigned to them therein, must be carried out under the inspection, and to the satisfaction of the 
Society’s Surveyors. Ships or machinery repaired at Ports where there is no Surveyor to this Society 
must be surveyed by one of the Society’s Surveyors at the earliest opportunity. 


Section 23, Parties considering the repairs suggested by the Surveyor to be unnecessary or 
unreasonable may appeal to the Committee, who will direct a special survey to be held; but should 
the opinion of the Surveyor be confirmed by the Committee, then the expense of such special survey is 
to be paid by the party appealing. 


Section 24. The Surveyors to the Society not to be permitted (without the especial sanction 
of the Committee) to receive any fee, gratuity, or reward whatsoever for their own use or benefit, for 
any service performed by them in their capacity of Suryeyors to this Society, on pain of immediate 
dismissal. 


Section 25. The Surveyors will be directed to attend on Special Surveys of ships or machinery 
while building or under damage or repair, when required by Merchants, Shipowners, or Underwriters ; 
the charge for which is to be regulated according to the nature and extent of the service performed. 
In all cases, the application for the assistance of the Suryeyors must be made in writing addressed 
to the Secretary. 


Section 26. While the Committees of the Society use their best endeavours to ensure that the 
functions of the Society are properly executed, it is te be understood that neither the Society nor any 
Member of any of its Committees is under any circumstances whatever to be held responsible for any 
inaccuracy in any report or certificate issued by the Society or its Surveyors, or in any entry in 
the Register Book or other publication of the Society, or for any error of judgment, default or 
negligence of any of its Committees or any Member thereof, or the Surveyors, or other Officers or Agents 
of the Society, 
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FUNDS. - 
Section 28. The following Fees to be charged to the Owners of ships prior to their vessels 
being classed and registered in the book :— 


Cxassine FEEs. 
For First Entry of Class in the Register Book. 


For each Ship under 250 tons gross... a £2 0 0 
$ of 250 and under 500 tons gross 3 0 0 
. eg ONE 528.4: OOD, rene 400. 
EE po ENS a 5 0 0 
is at goo, Og ONN oreo 
i eae Ti ene <i eee Tin O40 
ie ae i See ei eae 8 0 0 
é 4 TG AOM, igo) 8,000 or! ds i SyaSeury” Laat 9 0 0 
‘i 36.000. Sa ie KURO 2,5 ph tes. aah es 10 0 0 
i Or LUO pede. -reaeae 11 0 0 
Be ,, 10,000 tons gross and upwards 12°/0.%0 


For First Entry of Notification of “LMC” in the Register Book. 


For each Ship under 100 nominal HP ... ai nes 40 ; £2 0 0 
od of 100 and under 200 nominal HP... a st oo") 
a3 abl ait at of Gitiier x oilers ih) name 4 0 0 
55 terBativen.¢¢ ShROQUiAe BALE Splines re 5 0 0 
un 5, 300 nominal HP and above i i # 6 0 0 


SPECIAL SURVEYS. 

Section 29. 1. For ships built under the special superintendence of the Surveyors (to entitle 
them to the distinctive mark **):—2s. per ton for the first 1,500 tons gross ; 1s. per ton for every 
ton from 1,501 tons to 5,000 tons gross; 6d. per ton for every ton from 5,001 tons to 10,000 tons 
gross; and 3d. per ton for every ton from 10,001 tons to 25,000 tons gross. A special fee, to be 
arranged, will be charged in the cases of vessels of over 25,000 tons gross. No fee to be less than £20. 


50 per cent. to be added to these fees for the Special Survey during construction of vessels 
for Carrying Oil in Bulk. ; 

2. For engines and boilers built under the special superintendence of the Surveyors (to entitle 
them to the distinctive mark > in red) :—5s. per nominal horse-power for the first 250 horse-power ; 
3s. for each horse-power from 251 to 500; Is. for each horse-power from 501 to 1,000 ; and 6d. for 
each horse-power from 1,001 to 5,000. A special fee, to be arranged, will be charged in the cases of 
engines and boilers of over 5,000 nominal horse-power. No fee to be less than £15. 

The following rule is to be used for determining the Nominal Horse-Power of Steam Reciprocating 
Engines in regulating the fees for their survey, viz. :-— 

nip=Pt 23,9 Di / Et 0,72 H ) where the boiler pressure is below 11,25 kgs. per cm’, 
70,3 1028 
a? + 41,5 Dv 7 i i 2 
=105,5 ( 1028 + 0,72 H) where the boiler pressure is 11,25 kgs. per em’. or above. 


For determining the Nominal Horse-Power of Steam Turbine Engines 8 * P is to be substituted in the 


’ D? 5 
above formule for a , where S.H.P. is the Total Shaft Horse-Power. 


If the boilers are fitted with Forced Draught or Induced Draught appliances, 
then 0,90 H is to be taken instead of 0,72 H. 
where p = diameter of L.P. Cylinder in centimetres, 
s = stroke in centimetres, 
Hu = heating surface in square metres, 
p = working pressure in kilogrammes per cm’. 
The square metres of heating surface represented by # will comprise the total 
surface of those parts of the boiler exposed to heat so as to cause evaporation. 


RULES AND REGULATIONS. 5 


The following rule is to be used for determining the Nominal Horse-Power of Heavy Oil 
Engines in regulating the fees for their survey, viz. :— 


where NW = the Nominal Horse-Power. 
N = the number of power cylinders. 
D = the diameter of the power cylinders in millimetres. 


S = the stroke of the piston in millimetres. In the case of the opposed piston 
type of Engines § is half the combined stroke of the pistons. 


( = 0,00775 for Engines of the 48.C.S.A. type. 
= 0,0155 for Engines of the 4 8.C.D.A. type. 
= 0,0140 for Engines of the 2 8.C.S.A. type. . 
0,0280 for Engines of the 2 8.C.D,A. type. 
0,0248 for Engines of the 2 8.C.8.A. opposed piston type 


The following rule is to be used for determining the Nominal Horse-Power of Petrol and Paraffin 
Engines in regulating the fees for their survey, viz. :— 


NEP. = PE where B.H.P. is the Brake Horse-Power at full power. 
For the survey and testing of each riveted air receiver the following fees will be charged :— 
For each riveted air receiver up to 5500 litres capacity a3 are Ste eee 
For each riveted air receiver over 5500 and up to 8500 litres capacity ee ER ie, 
For each riveted air receiver over 8500 litres capacity... BE Hy See ae: Mee 


Where seamless air receivers are made at works other than those at which the engines are 
constructed, a fee of 10s. 6d. per receiver will be charged, provided that in no case shall the fee charged 
be less than £1 1s. per ship. 


For the survey and testing of steam boilers fitted in Motorships, additional fees will be charged 
in accordance with the Society’s usual scale. 


For the survey during construction of welded engine bedplates and entablatures the following 
fees will be charged :— 


Main Engines up to 100 Nominal Horse-Power  ... ay a eect, 
Main Engines from 100 to 250 Nominal Horse-Power oe ae aoe 0) 
Main Engines over 250 Nominal Horse-Power Rae a oe Mere leis) 
Auxiliary Engines _... as nce or oan nc Ho SueeS. a) 


In the case of engines having welded bedplates only, half the above fees should be charged. 

3. For electric generators, motors and control gear to be used for propelling purposes, and 
built under the special superintendence of the Surveyors in conjunction with the special survey of 
engines and boilers (to entitle them to the distinctive mark + in red) :— 

Four shillings per N.H.P. for the first 500 horse-power ; one shilling for each horse- 
power from 501 to 1,000 ; and sixpence for each horse-power beyond 1,000. 

No fee to be less than £15. 

This fee is in addition to the engine and boiler fees. 

Travelling and subsistence expenses, if any, to be charged in addition to the survey fee. 
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The following rule is to be used for determining the N.H.P. of electric propelling machinery in 
regulating the fees for their survey, viz. :— 
S.H.P. 
CAP -a—— 
6 
where §.H.P. is the total shaft horse-power of the propelling motors at their maximum continuous 
rating. 
In the case of double-ended vessels having propelling motors driving separate screwshafts at 
each end 
8.H.P. 
9 
is to be substituted for the foregoing formula, where S.H.P. is the total shaft horse-power of all the 
propelling motors at their maximum continuous rating. 


N.H.P. = 


Where power for excitation is taken from the ship’s auxiliary lighting and power generators 
and is an appreciable proportion of the total developed kilowatts, the power absorbed for this duty 
at maximum continuous rating may be deducted from the auxiliary generator capacity for determining 
the fees for the inspection of the installation of auxiliary electrical equipment. 


In cases in which excitation machines, or auxiliary generators under 100 k.w. capacity from 
which power for excitation is taken, are being constructed at works other than those at which the 
electric propelling machinery is being built, requiring additional visits from the Surveyors, an extra 
fee for the inspection and testing of these machines is to be charged, viz :—£2 2s. Od. per visit if 
the Surveyor’s time is not occupied beyond three hours, or £4 4s. Od. per visit per day if the 
Surveyor’s time is occupied more than three hours. ‘Travelling and subsistence expenses, where 
incurred, are to be charged in addition. 


4. For the survey and testing of each vertical Donkey Boiler, a fee of four guineas will be charged. 


5. For the survey and testing of press boilers and similar apparatus for floating whale-oil 
factories, a fee of £2 per boiler or apparatus will be charged. 


6. For the survey of damage repairs essential to the continuation of class (whether a special 
damage report be required or not), for the survey of repairs due to wear and tear when they are of an 
extensive character, for surveys with a view to the re-instatement of class, and for the survey of 
alterations in the structure of a vessel, a fee will be charged according to the nature and extent of the 
services performed, 


For all surveys held at ports abroad a fee will be chargeable according to the nature and extent of 
the services rendered. 


10. In all cases where travelling expenses are incurred by the Surveyors in connection with the 
above services, they are to be defrayed by the parties interested in the same. 


~ Section 30. The class of a vessel is liable to be withheld, or, if already granted, may be 
withdrawn or expunged from the Register Book in the case of non-payment of any fees or expenses 
chargeable on account of such vessel. 


Section 31. Certificates of Classification, signed by the Chairman, Deputy-Chairman, or 
Chairman of the Sub-Committees of Classification, and countersigned by the Secretary, will be granted 
on application. 


Section 33. Rules for Steel Ships, 15s.; if for Wood Ships and Composite Ships, 5s. 
London, 18th February, 1937. 
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GENERAL REGULATIONS 


RELATING TO THE 


CLASSIFICATION OF STEEL VESSELS. 


1, Classification. (a) General.—Steel vessels built in accordance with the Society’s Rules and 
Regulations, or with alternative arrangements equivalent thereto, will be classed so long as they are 
found upon careful annual and periodical survey to be in a fit and efficient condition for the safe 
conveyance of dry and perishable cargo. 

(0) Class 100A.—This class will be assigned to steel vessels built in accordance with the Society’s 
Rules and Regulations and the scantlings set forth therein for vessels having the maximum draught 
permitted by the dimensions. 

(c) Class 100A “With Freeboard.”—This class will be assigned to steel vessels built in accordance 
with the Society’s Rules and Regulations and the scantlings set forth therein for vessels having less 
than the maximum draught permitted by the dimensions, or such modification in these scantlings as 
may be approved in any special case by the Committee with the written consent of the owners. 

(a) Class 100A “‘Carrying Petroleum in Bulk.” —This class will be assigned to steel vessels built 
in accordance with the “Rules for the construction of vessels intended to carry petroleum in bulk.” 
Where departures from these Rules are permitted on account of the nature of the cargo and other 
circumstances the class may be suitably modified. A special notation will be added to indicate the 
system of construction adopted. 

(e) Class 100A ‘‘For Special Service.”—Vessels in which the scantlings are equivalent to the 
general requirements of the Rules and the special tables for such vessels may be classed jQ0A, with a 
notation showing the particular service in which they are engaged, as—|00A “ Dredger.” 

(f) Class A ‘‘ For Special Service.” —Vessels intended for special services may receive the class A 
without a numeral prefixed, provided the details of the scantlings and arrangements are approved by 
the Committee. Where the vessel is intended for other than river or inland water service the class will 
be—* With Freeboard.” 

To the class A will be affixed notations showing the particular services for which the vessels are 
intended, such as “ For river services” ; “ For towing services”; “ For Channel services” and “ For 
coasting services.” 

In the case of vessels intended for channel and coasting services, the particular Channel and 
geographical limits of coasting will be defined, e.g., “ Bristol Channel” ; “ Newhaven-Dieppe” and 
‘“* Buenos Aires and Monte Video.” 

(9) Notation for Ice Strengthening:—Where a special notation “ Strengthened for Navigation 
in Ice” is desired, additional strengthening is to be fitted in accordance with Section 40. 

(h) Equivalent Arrangements.—Deviations from the Rules will be allowed provided they are 
submitted to the Committee and considered by them to be equivalent to the requirements of the Rules. 

The builder shall obtain the owner’s sanction to such deviations when the Committee deem it to be 
necessary. 

2. Submission of Plans.—Where it is intended to build vessels for classification in the 
Register Book, plans of midship section and profile with deck and other plans showing the proposed 
dimensions, scantlings and arrangements, are to be submitted by the Builders through the local 
Surveyors for the approval of the Committee. 
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8. Proper Loading of Vessels.—The scantlings and arrangements given in the Rules are 
not framed to provide for any special concentration of loading, and if such is proposed to be adopted 
the Committee may require additional strengthening to be fitted. 

Where an owner desires the Committee to make provision for exceptional ballast or loaded 
conditions, arrangements should be made so that the necessary particulars be given on the plans 
when these are submitted for approval. 

4. Special Survey during Construction.—Vessels intended for classification in the Register 
Book are to be built under the Society’s Special Survey and vessels so built will be entitled to the 
distinctive mark + in the Register Book. 

During the progress of construction, from the laying of the keel to the completion of a vessel, it 
is the duty of the Surveyors to examine the material and workmanship in order to ensure that the 
requirements of the Rules and the approved plans are satisfactorily carried out. The Surveyors are 
required to point out as early as possible anything that is objectionable, or that is not in accordance 
with the Rules or with the plans approved by the Committee for the particular vessel. 

5. Equipment.—The figure { placed after the character assigned to a vessel indicates that the 
anchors, cables, and hawsers of a vessel are in good and efficient condition and are in accordance with 
the requirements of the Rules. 

In the case of vessels classed “ For Special Services,” the figure 1 indicates that the equipment is 
considered by the Committee to be sufficient for the particular service in which the vessel is to be 
engaged. 

In cases in which the requirements of the Rules as to equipment have not been complied with, or 
in which the equipment is found to be insufficient in quantity or defective in quality, a line will be 
inserted in place of the figure 1, thus 100A-. 

6. Main and Auxiliary Engines and Boilers. Genera/.—The main and auxiliary engines 
and boilers of vessels intended for classification, or already classed, in the Register Book, are to be 
constructed under the Society’s Special Survey. Appropriate records will be made in the Register 
Book in red, such as 4*LMC6,35 (Lloyd’s Machinery Certificate, June, 1935), or -NE&B6,35 (New 
Engines and Boilers, June, 1935), or +#NE6,85, or KN B6,35. 

7. Novel Forms of Construction.—Where the proposed construction of a vessel or of the 
engines or boilers is novel in design or involves the use of unusual material, and where experience has 
not sufficiently justified the principle or mode of application involved, the notation “ Experimental” 
will be inserted under the class of the vessel in the Register Book, where the Committee consider such 
a course is desirable. 

If, in the opinion of the Committee, the engines or boilers are so inefficient as to imperil the 
vessel’s safety, no class will be assigned to the vessel. 

8. Date of Build.—The date of completion of the Special Survey of vessels built under the 
Society’s inspection will be taken as the date of build. 

9. Vessels not Built under Survey.—-The requirements of the Committee for the classification 
of vessels which have not been built under the Society’s Survey are set forth in the Rules. 

10. Periodical Special Surveys. (a) Genera/.—To entitle steel vessels to retain the characters 
assigned to them in the Register Book, they are required to be subjected to the Periodical Special 
Surveys, designated No. 1, No. 2, and No. 3, in accordance with the requirements of the Rules. These 
surveys become due at 4 years, 8 years, and 12 years respectively from the date of build, and subsequently 
at the expiration of like periods from the date of the previous Special Survey No. 3 as recorded in the 


Register Book.* 


* Vessels built prior to 1923 and classed A “For Special Service” will be due for Special Survey at a period of four years 
from the date of the previous Special Survey, until the next Special Survey No. 3 is held. 
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In any case in which a vessel upon completion is not immediately put into commission, but is laid 
up for a period, the Committee, upon application by the owner, prior to the vessel’s proceeding to 
sea, may direct an examination of the vessel to be made in dry dock by the Society’s Surveyors, and if 
as the result of such survey the vessel as regards hull, engines, boilers and equipment (including boats) 
be reported in all respects free from deterioration, the periodical surveys shall become due at periods 
of 4, 8, and 12 years respectively from the date of such examination. 


Should a vessel at any time be submitted to Special Survey No. 3 before this becomes due, the 
Special Surveys subsequently required will be Nos. 1, 2, and 3 at 4 years, 8 years, and 12 years respectively 
from the date of such Special Survey No. 3 as recorded in the Register Book. 


(6) Surveys held in anticipation.—In cases in which it may suit the convenience of the owners, 
the Special Surveys Nos. 1 and 2 may be held at any time within 12 months previous to the dates at 
which they severally become due, and the Special Survey No. 3 may be held at any time before the 
date at which it becomes due. 


(c) Period allowed for completion of Surveys.—In cases where it is inconvenient for owners to 
fulfil all the requirements of any of the Periodical Special Surveys at the prescribed time, part only of 
the survey need then be carried out, provided the remainder of the survey be completed within twelve 
months from the date at which it became due. When a Special Survey is only partly held, the 
Surveyors must give the owners, or their agents, written notice of the parts not surveyed, and report the 
facts to the Committee. 


(d) In the case of vessels carrying petroleum in bulk, the Committee will be prepared, at the 
request of the owner, to sanction the examination and testing of the oil compartments so that all 
the compartments are examined and tested every four years and that the period which elapses 
between consecutive examinations and testing of each compartment shall not exceed four years. 


In such cases the certificate of classification will be endorsed “Progressive Survey of Oil Tanks” 
and this notation will also be printed in the Register Book. 


The date of survey recorded in the Register Book will be the date on which the principal part 
of the requirements for Special Periodical Surveys is complied with. 

(e) Occasional Surveys.—All vessels are subject to Annual, or Occasional Surveys when practicable. 
The requirements in respect of such surveys are set forth in the Rules. 


(f) Record of Periodical Special Surveys in Register Book.—Vessels which have satisfactorily 
passed any of the Periodical Special Surveys will have notations made against their names in the 
Register Book indicating the survey and the date at which it was held thus :—ssNo.1-15, ssNo.2-19, 
ssNo.3-6,23, 2ndssNo.3-6,35. Where Special Surveys are not completely carried out at one time, the 
date of Special Survey recorded in the Register Book will be the date of the survey at which the 
principal part of the requirements is complied with. 


(g) Main and Auxiliary Engines and Boilers.—The main and auxiliary engines and boilers are 
to be submitted to periodical survey as required by the Rules. 


11. Surveys of Repairs.—All repairs of vessels, engines and boilers that may be required in 
order that the vessels may retain their character in the Register Book, must be carried out under the 
inspection and to the satisfaction of the Society’s Surveyor when one is stationed in the district. Whea 
such repairs are effected at a port where there is no Surveyor to this Society, the vessel must be 
surveyed by one of the Society’s Surveyors at the earliest opportunity. 
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When the Surveyors consider repairs necessary, they are respectfully to communicate their 
recommendations in writing to the owner, master, or agent ; and, if such repairs be not undertaken 
within a reasonable time, a report is to be made as soon as possible to the Committee. 

12. Notice of Surveys.—The Society's Surveyors are required to attend for the purpose of 
holding surveys in their district, but the duty of giving notice when the attendance of the Surveyors is 
required to carry out Periodical Special Surveys or to supervise repairs, rests with the owners, masters, 
or agents. If such notice is not given, and the requisite surveys are not carried out, the characters of 
vessels are liable to be expunged from the Register Book. 

18. Appeal from Surveyor’s Recommendations.—Interested parties, considering the 
recommendations of the Society’s Surveyors, as to the construction or repair of a vessel, to be in any 
case unnecessary or unreasonable, are entitled to appeal to the Committee, who will direct a special 
survey to be held ; but should the opinion of the Surveyor be confirmed by the Committee, the expense 
of such special survey is to be paid by the party appealing. 

14. Certificates of Class. (a) General.—Certificates of first entry of classification and certifi- 
cates of character upon subsequent completed surveys on vessels, engines, and boilers, signed by the 
Chairman, the Deputy-Chairman, or the Chairman of the Sub-Committees of (Classification, and 
countersigned by the Secretary, will be granted on application. 

(b) Provisional Certificates.—If the hull of a vessel has been built in accordance with the Rules, 
and a satisfactory report has been received from the Society’s Surveyors, a provisional certificate will be 
issued, if desired, stating the class to which the vessel will be entitled when the engines and_ boilers 
have been fitted on board in accordance with the Rules, and the Committee’s requirements otherwise 
complied with. 

15. Reconsideration of Class.—If, upon survey of any vessel, a material reduction is found to 
have taken place in the thickness of the plating and angles, the classification of the vessel will be 
reconsidered by the Committee. In every case in which the class assigned to a vessel is proposed to be 
reduced, notice is to be given in writing to the owner, master, or agent, with an intimation that if the 
reduction be objected to, the Committee will be ready to direct a special survey, if the owner, master, or 
agent agrees to pay the expenses attending the same, provided on the same special survey there shall 
appear sufticient ground for the proposed reduction of Class. 


16. Withdrawal of Class. (a) Non-compliance with Rules.—When the Rules as regards 
surveys on the hull, engines or boilers of a steam or motor vessel, or on the hull, masts, spars, or 
rigging of a sailing vessel have not been complied with, so that the vessel is not entitled to retain her 
class in the Register Book, the character will be expunged with a red line, under which the date of such 
withdrawal will be recorded. 

(6) Reported defects.—When it is found from reported defects in the hull, engines or boilers of a 
steam or motor vessel, or in the hull, masts, spars, or rigging of a sailing vessel, that the vessel is not 
entitled to retain her class in the Register Book, the character will be expunged with a black line, 
under which the date of such withdrawal will be recorded. 

(c) Owner's request.—When the class of a vessel is withdrawn from the Register Book by the 
Committee in consequence of a request from the owner, this will be indicated by the insertion of three 
dots (...) in the Register Book. 

(d) Infringement of freeboard conditions.—Where any vessel proceeds to sea with a less freeboard 
than that approved by the Committee, or where the freeboard mark is placed higher on the vessel’s 
sides than the position assigned by the Committee, the vessel’s class will be liable to be expunged from 
the Register Book. 
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PERIODICAL SURVEYS OF STEEL VESSELS. 


SPECIAL SURVEY No. 1. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock, or on a slipway ; proper 
stages are to be made, and the holds and peaks are to be cleared for examination. 


2. In vessels having a single bottom the limber boards and ceiling equal to not less than two 
strakes fore and aft on each side are to be removed, one such strake being taken from the bilges. 
Where the ceiling is fitted in hatches, the whole of the hatches and one strake of ceiling at the bilges 
are to be removed. 


3. The coal bunkers of steam vessels are to be cleared for examination, and ceiling is to be removed 
as in the holds. The bilges and limbers all fore and aft are to be cleaned out, so as to allow of these 
parts being properly examined. 


4. The framing and both surfaces of shell plating are to be exposed, and cleaned and coated 
where necessary. Special attention should be given to the examination of the ash shoots, and the shell 
plating in way of the openings. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating or 
chipping, and found sound and adhering satisfactorily to the steel. 


6. If the vessel has a double bottom a sufficient amount of ceiling is to be removed to enable the 
condition of the tank top to be ascertained, and if it is found that the plating is free from dirt and 
rust, the removal of the remainder of the ceiling may, in the case of the First Special Survey, be 
dispensed with. 


7. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
case less than 2,45 m. above the inner bottom. Double bottom compartments, which are used for the 
carriage of oil fuel, are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 


Where peak tanks or other deep tanks for carrying water ballast are fitted, their watertightness is 
to be tested by a head of water not less than 2,45 m. above the crown of the tank. 


All water ballast tanks are to be cleaned out to admit of their being properly examined inside, 
special attention being given to the tanks under the boilers. 


All peak tanks, deep tanks and bunkers specially constructed for carrying oil fuel are to be 
examined internally and are to be tested by a head of water equal to 30 per cent. of the depth of the 
tank, or 2,45 m., whichever is the greater, provided the tanks are fitted with overflows or other means to 
prevent a greater pressure than indicated above. Where the tanks are not fitted with overflows or 
other similar devices, they must be tested by a head sufficient to give the maximum pressure which 
can be experienced in practice. 
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In the case of motor and other vessels burning oil fuel and carrying it in the double bottom and 
other tanks, upon the occasion of the First Special Survey No. 1 these tanks, with the exception of 
the fore and aft peak tanks, need not be examined internally, provided upon a general external 
examination of the tanks the Surveyor finds their condition to be satisfactory. In these cases the 
tanks are to be tested by a head of water of not less height than that stated in the preceding paragraph. 

8. When a deck originally required to be 75 mm. thick is worn to 65 mm., 65 mm. to 50 mm., 
it is to be renewed. If, however, such deck is found on survey to be in good condition the case will, 
upon application, receive the consideration of the Committee. 

9. The masts, spars, rigging, anchors, and general equipment of steam and sailing vessels are to 
be examined and either found, or placed, in good and efficient condition. 

10. The hatch covers and supports throughout are to be examined in position at the hatchways, 
and, if defective, are to be renewed or made good. 

The Surveyors should report on the efficiency of the tarpaulins, cleats, and battens, or other means 
of securing the hatches. 

The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 


11. The rudder, quadrant, tiller, steering gear, engine, and its connections and telemotor gear 
are to be examined. 

Special attention is to be paid to the examination of all parts of rod and chain gears. All 
pins are to be examined and the chain is to be cleaned and examined for wear and tear. Any 
length of chain so worn that its mean diameter at its most worn part is reduced to the size in the 
Table, as given in the Rules for Annual or Occasional Surveys, is to be renewed. 

The various parts of the auxiliary steering gear are to be examined in order to ascertain that 
the gear is in a good and workable condition. 

All replacements of chains are to be subjected, under the Society's Supervision, to the proof 
tests as set forth for short link cables in Section 14 of the Rules for Quality and Testing of Materials, 
and the certificates are to be produced. It is recommended that, in addition, the breaking test as 
required in Section 14 mentioned above should also be applied to these chains, and that the tests 
be made at a proving establishment recognised by the Committee. 

It is recommended that repaired chains be tested by the repairers and a certificate to that 
effect be produced. 

It is recommended that a set of spares as required by Section 33, clause 5 of the Rules be provided. 


12. The windlass, pumps, sluice valves, watertight doors, and air and sounding pipes are to be 
carefully examined. 

The Surveyor is to see that doubling plates are fitted under all sounding pipes. 

13. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel 
in way of the insulation was examined by the Society’s Surveyors at the time such insulation was 
fitted, it will be sufficient at the first Special Survey No. 1 to remove the limbers and hatches to enable 
the plating to be examined. 

14. The freeboard recorded in the Register Book is to be verified. 

15. The main and auxiliary engines and boilers and electrical equipment are to be examined and 
favourably reported on by the Society’s Engineer Surveyors. 

For Periodical Surveys of main and auxiliary engines and boilers and electrical equipment see 
pages 19-23. 
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Second and Subsequent Surveys No. 1. 
1. All the requirements of Special Survey No. 1 are to be complied with. 


2. In vessels having double bottoms, the inner bottom plating is to be examined and to enable this 
to be done the close ceiling is to be removed, but if it is found after removal of portions of the 
ceiling that the steel work is in good condition, free from rust, and coated, the removal of the whole 
may be dispensed with. In vessels having single bottoms, a sufficient amount of ceiling is to be 
removed to enable the structure below the ceiling to be examined. 


In insulated holds, the limbers and hatches are to be removed and enough insulation is to be 
removed to admit of the framing and plating being examined. 


3. All the double bottom tanks are to be examined internally. 


4. The plating in way of the sidelights is to be examined, and if the Surveyor deems it necessary, 
he may require holes to be drilled in any portion of the structure where signs of wastage are evident, 
in order to ascertain the thickness of the material. 


5. The chain cables are to be ranged for inspection, and the anchors and chains are to be examined 
and placed in good working condition, If any length of chain cable is found to be reduced in mean 
diameter at its most worn part to the extent indicated in Table 56, it is to be renewed. 


6. The chain locker is to be examined internally. 


7. All mast and bowsprit wedging is to be removed, except where the plating of masts or bow- 
sprits is doubled in way of the wedging. 


SPECIAL SURVEY No. 2. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway ; proper 
stages are to be made, and the holds and peaks are to be cleared for examination. 


2. In vessels having a single bottom, the limber boards and ceiling equal to not less than three 
strakes fore and aft on each side are to be removed, one such strake being taken from the bilges. 


Where the ceiling is fitted in hatches, the whole of the hatches and one strake of ceiling at the 
bilges are to be removed. 


3. The coal bunkers of steam vessels are to be cleared for examination, and ceiling is to be 
removed as in the holds. The bilges and limbers all fore and aft are to be cleaned out, so as to allow 
of these parts being properly examined. 


4. The framing and both surfaces of the shell plating are to be exposed, and cleaned and coated 
where necessary. Special attention should be given to the examination of the ash shoots and the 
shell plating in way of the openings. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating 
or chipping, and found sound and adhering satisfactorily to the steel. 


6. If the vessel has a double bottom, an additional amount of ceiling is to be removed to enable 
the condition of the inner bottom plating, stanchion feet, and the bottom plating of bulkheads and 
tunnel sides to be examined. If the Surveyor deems it necessary, the whole of the ceiling is to be 
removed. 
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7. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
case less than 2,45 m. above the inner bottom. Double bottom compartments, which are used for the 
carriage of oil fuel, are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 

Where peak tanks or other deep tanks for carrying water ballast are fitted, their water-tightness 
is to be tested by a head of water not less than 2,45 m. above the crown of the tank. 

All double bottom tanks are to be cleaned out, to admit of their being properly examined inside, 
special attention being given to the tanks under the boilers. 

All peak tanks, deep tanks and bunkers specially constructed for carrying oil fuel, are to be 
examined internally and are to be tested by a head of water equal to 30 per cent. of the depth of the 
tank, or 2,45m., whichever is the greater, provided the tanks are fitted with overflows or other means to 
prevent a greater pressure than indicated above. Where the tanks are not fitted with overflows or 
other similar devices, they must be tested by a head sufficient to give the maximum pressure which 
can be experienced in practice. 

8. The plating in way of the sidelights is to be examined, and if the Surveyor deems it necessary 
he may require holes to be drilled in any portion of the structure where signs of wastage are evident, 
in order to ascertain the thickness of the material. 

9. When a deck originally required to be 75 mm. thick is worn to 65 mm., 65 mm. to 
50 mm., it is to be renewed. If, however, such deck is found on survey to be in good condition, the 
cage will, upon application, receive the consideration of the Committee. 


10. The chain cables are to be ranged for inspection, and the anchors and chains are to be examined 
and placed in good working condition. If any length of chain cable is found to be reduced in mean 
diameter at its most worn part to the extent indicated in Table 56, it is to be renewed, 

11. The chain locker is to be examined internally. 

12. The masts, spars, rigging and general equipment are to be examined and either found, or 
placed, in good and efficient condition. 
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13. The hatch covers and supports throughout are to be examined in position at the hatchways, | 
and, if defective, are to be renewed or made good. ; 
The Surveyors should report on the efficiency of the tarpaulins, cleats and battens, or other means 
of securing the hatches. 
The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
: they are in an efficient condition. 


14. The rudder, quadrant, tiller, steering gear, engine, and its connections and telemotor gear 
are to be examined. 

Special attention is to be paid to the examination of all parts of rod and chain gears. All 
pins are to be examined and the chain is to be cleaned and examined for wear and tear. Any 
length of chain so worn that its mean diameter at its most worn part is reduced to the size in the 
Table, as given in the Rules for Annual or Occasional Surveys, is to be renewed. 

The various parts of the auxiliary steering gear are to be examined in order to ascertain that 
the gear is in good and workable condition. 


All replacements of chains are to be subjected, under the Society’s supervision, to the proof 
tests as set forth for short link cables in Section 14 of the Rules for Quality and Testing of Materials, 
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and the certificates are to be produced. It is recommended that, in addition, the breaking test as 
required in Section 14 mentioned above should also be applied to these chains, and that the tests be 
made at a proving establishment recognised by the Committee. 


It is recommended that repaired chains be tested by the repairers and a certificate to that 
effect be produced. 


It is recommended that a set of spares as required by Section 33, clause 5 of the Rules be 
provided. 


15. The windlass, pumps, sluice valves, watertight doors, and air and sounding pipes are to be 
carefully examined. 

The Surveyor is to see that doubling plates are fitted under all sounding pipes. 

16. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, it 
will be sufficient at the first Special Survey No. 2 to remove the limbers and hatches to enable the 
plating to be examined. 

17. The Freeboard recorded in the Register Book is to be verified. 

18. The main and auxiliary engines and boilers and electrical equipment are to be examined and 
favourably reported on by the Society’s Engineer Surveyors. 

For Periodical Surveys of main and auxiliary engines and boilers and electrical equipment see 
pages 19-23. 


Second and Subsequent Special Surveys No. 2. 
1. All the requirements of Special Survey No. 2 are to be complied with. 


2. In vessels having double bottoms, the inner bottom plating is to be examined and to enable this 
to be done the close ceiling is to be removed, but if it is found after removal of portions of the 
ceiling that the steel work is in good condition, free from rust, and coated, the removal of the whole 
may be dispensed with. In vessels having single bottoms, a sufficient amount of ceiling is to be 
removed to enable the structure below the ceiling to be examined. 

In insulated holds the limbers and hatches are to be lifted, and enough insulation is to be removed 
to admit of the framing and plating being examined. 

3. All mast and bowsprit wedging is to be removed, except where the plating of masts or 
bowsprits is doubled in way of the wedging. 


SPECIAL SURVEY No. 8. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway ; proper 
stages are to be made, and the holds and peaks are to be cleared for examination. 


2. The steel work is to be exposed for examination and the rust removed, and, to enable this to 
be done, the close and spar ceiling, casings of pipes, and sufficient lining in way of sidelights are to 
be removed. If it is found, after removal of portions of the close ceiling, that the steel work is in 
good condition, free from rust, and coated, the removal of the whole may be dispensed with. 


The cement chocks at the vessel’s sides are to be examined, and portions removed, in order that 
the condition of the structure in way thereof may be ascertained. 
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Special attention is to be given to the examination of the ash shoots and the shell plating in 
way of the openings. 


The surfaces are to be re-coated where considered necessary by the Surveyors. 


3. The coal bunkers of steam vessels are to be cleared for examination, and the ceiling is to be 
removed. The bilges and limbers all fore and aft are to be cleaned out, so as to allow of these parts 
being properly examined. 

4. Tn cases in which the inner surface or the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating or 
chipping, and found sound and adhering satisfactorily to the steel. 

5. If the Surveyor deems it necessary, he may require holes to be drilled in any portion of the 
structure where signs of wastage are evident, in order to ascertain the thickness of the material. 


6. Any parts of the structure which are found defective or materially less in substance than is 
required by the Rules are to be removed and replaced with proper materials, equal in substance and 
quality to that used in the original construction of the vessel. 


7. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
case less than 2,45 m. above the inner bottom. Double bottom compartments, which are used for the 
carriage of oil fuel are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 

Where peak tanks or other deep tanks for carrying water ballast are fitted, their watertightness is 
to be tested by a head of water not less than 2,45 m. above the crown of the tank. 

All double bottom tanks are to be cleaned out, to admit of their being properly examined inside, 
special attention being given to the tanks under the boilers. All peak tanks, deep tanks and bunkers 
specially constructed for carrying oil fuel are to be examined internally and are to be tested by a head 
of water equal to 30 per cent. of the depth of the tank, or 2,45 m., whichever is the greater, provided the 
tanks are fitted with overflows or other means to prevent a greater pressure than indicated above. 
Where the tanks are not fitted with overflows or other similar devices, they must be tested by a head 
sufficient to give the maximum pressure which can be experienced in practice. 


8. When a deck originally required to be 75 mm. thick is worn to 65 mm., 65 mm. to 50 mm., 
it is to be renewed. If, however, such deck is found on survey to be in good condition, the case 
will, upon application, receive the consideration of the Committee. 


9. The chain cables are to be ranged for inspection, and the anchors and chains are to be 
examined and placed in good working condition. If any length of chain cable is found to be reduced 
in mean diameter at its most worn part to the extent indicated in Table 56, it is to be renewed. 


10. The chain locker is to be examined internally. 


11. The masts, spars, rigging, and general equipment of steam and sailing vessels must be 
examined and either found, or placed, in good and efficient condition. All mast and bowsprit wedging 
is to be removed, whether the plating of iron or steel masts or bowsprits is doubled or not. 

In sailing vessels, the standing rigging is to be lifted, and the service and parcelling stripped off the 
nips, bends, and splices for examination ; if, however, the rigging has been recently fitted, particulars of 
the cases are to be submitted for the consideration of the Committee. The bobstay pins, the deadeyes 
and rigging screws to the whole ot the standing rigging, also all bolts or pins and fittings are to be 
carefully examined. 
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12. The hatch covers and supports throughout are to be examined in position at the hatchways 
and, if defective, are to be renewed or made good. 


The Surveyors should report on the efficiency of the tarpaulins, cleats, and battens, or other means 
of securing the hatches. 


The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 


13. The rudder, quadrant, tiller, steering gear, engine, and its connections and telemotor gear 
are to be examined. 


Special attention is to be paid to the examination of all parts of rod and chain gears. All 
pins are to be examined and the chain is to be cleaned and examined for wear and tear. Any length 
of chain so worn that its mean diameter at its most worn part is reduced to the size in the Table, 
as given in the Rules for Annual or Occasional Surveys, is to be renewed. 


The various parts of the auxiliary steering gear are to be examined in order to ascertain that 
the gear is in good and workable condition. 


All replacements of chains are to be subjected, under the Society’s supervision, to the proof tests 
as set forth for short link cables in Section 14 of the Rules for Quality and Testing of Materials, and 
the certificates are to be produced. It is recommended that, in addition, the breaking test as 
required in Section 14 mentioned above should also be applied to these chains, and that the tests be 
made at a proving establishment recognised by the Committee. 


It is recommended that repaired chains be tested by the repairers and a certificate to that 


effect be produced. 


It is recommended that a set of spares as required by Section 38, clause 5 of the Rules be 
provided. 

14. The windlass, pumps, sluice valves, watertight doors, and air and sounding pipes are to 
be carefully examined. 


The Surveyor is to see that doubling plates are fitted under all sounding pipes. 


15. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, 
the limbers and hatches are to be lifted, and enough insulation is to be removed in each of the chambers 
to admit of the framing and plating being exposed to satisfy the Surveyors of their general condition. 


16. The freeboard recorded in the Register Book is to be verified. 


17. The main and auxiliary engines and boilers and electrical equipment are to be examined and 
favourably reported on by the Society’s Engineer Surveyors. 

For Periodical Surveys of main and auxiliary engines and boilers and electrical equipment see 
pages 19-23. 


Second and Subsequent Special Surveys No. 3. 
1. All the requirements of Special Survey No. 3 are to be complied with. 


2. In steamers, the inside of the bunkers, and the parts in way of the boilers, are to receive the 


Surveyors’ particular attention, in view of the special liability of these parts to deterioration. 
C 
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3. The shell plating is to be drilled at such parts as the Surveyors may consider necessary to 
satisfy themselves as to the thickness. The number of holes drilled on each side of the vessel is to be 
in no case less than three in each strake of plating not covered with cement, the holes being drilled 
about amidships, and in the vicinity of the peak bulkheads. All paint as well as rust is to be entirely 
removed before the plates are gauged, and the actual thicknesses at all parts drilled are to be stated on a 
sketch which is to accompany the Surveyors’ report. 


The plating in way of cement in the bottom need not be drilled, provided the cement be found to be 
adhering satisfactorily to the plating, and the Surveyors consider drilling at this part unnecessary. 


4. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, 
the limbers and hatches are to be lifted, and additional insulation is to be removed in each of the 
chambers to admit of the framing and plating being exposed to satisfy the Surveyors of the general 
condition of the same, and to enable the shell plating to be drilled as required by the Rules. 


5. In cases in which a Second Special Survey No. 3 is held on a vessel before she is 24 years old, 
the drilling of the outside plating referred to in clause 3 may be postponed until she reaches that age ; 
but, until the requirements as to drilling have been fully complied with, the Survey in such cases will 
be described in the Register Book as Special Survey No. 3. 


6. In cases in which the requirements of the Second Special Survey No. 3 are fully complied with 
before a vessel is 24 years old, the fact will be noted in the Register Book. Such notation, however, 
will not exempt a vessel from compliance with the requirements of the Survey as regards drilling when 
she is 24 years old, or at the first Special Survey held after that time, unless the drilling has been done 
at the previous Special Survey. 


a 
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PERIODICAL SURVEYS OF MAIN AND AUXILIARY ENGINES 

AND BOILERS, ELECTRICAL EQUIPMENT AND EXHAUST STEAM 

TURBINES CONNECTED TO THE MAIN SHAFTING OF STEAM 
RECIPROCATING ENGINES, 


ENGINES AND BOILERS OF STEAM VESSELS. 


1. The machinery and boilers of all steam ships and the donkey boilers of sailing vessels are 
to be surveyed annually if practicable, and in addition are to be submitted to a Special Survey upon the 
occasions of the vessels undergoing the Special Periodical Surveys Nos. 1, 2 and 3, prescribed in the 
Rules, unless the machinery and boilers have been specially surveyed within a period of twelve months. 


2. At these Special Surveys, and on other occasions if deemed necessary by the Surveyors, the 
propeller, stern-bush, sea connections, and their fastenings, are to be examined while the vessel is 
in dry dock. 


3. The screw shaft is to be drawn at intervals of not more than three years in the cases of 
shafts fitted with continuous liners, and of shafts fitted with approved glands, or other approved 
appliances, at their after ends to permit of them being efficiently Inbricated. In the cases of other 
screw shafts, they should be drawn at intervals of not more than two years. (On the applicatiou 
of owners, the Committee will be prepared to give consideration to the circumstances of any 
special case.) 


4. (a) The cylinders, pistons, slide valves and crank shafts of reciprocating engines, and the blading, 
rotor shafts, and rotors as far as practicable, of turbine engines, together with thrust and intermediate 
shafts, pumps and condensers, are to be examined, and if necessary the condenser is to be tested. 
Where reduction gears are fitted, the shafts, shaft bearings, and teeth of the gears are to be 
examined. 


(6) Where exhanst steam turbines are connected to the main shafting of steam reciprocating 
engines, through reduction gearing and hydraulic clutches or other mechanical means, or electric 
motors, the turbines, gearing and clutches or electric motors are to be examined as far as practicable. 
If found to be satisfactory, they need not be dismantled. 


Where the power of the turbine is transmitted through a hollow gear wheel shaft attached to 
the main shafting by means of a coned coupling, the coned end of the internal driving shaft is to be 
exposed and the shaft to be examined as far as practicable. 


These requirements will also apply to exhaust steam turbines, and other appliances driven by 
them, which are used in conjunction with the main engines. 


5. The valves, cocks, pipes and strainers of the pumping arrangements are to be 
examined. 


6. The boilers and superheaters are to be examined internally and externally, and if deemed 
necessary by the Surveyors, both boilers and superheaters are to be drilled or tested by hydraulic 
pressure; the safe working pressure is to be determined by their actaal condition. 


c2 


20 LLOYD’S REGISTER OF SHIPPING. 


7. The principal boiler mountings are to be examined and the safety valves set to the safe 
working pressure. 

8. All main steam pipes, also auxiliary steam pipes over 75 mm. bore, of iron, steel or solid 
drawn copper, supplying steam for essential services at sea, are to be stripped at each flange-and 
tested to double the working pressure at the First Special Survey No. 2, and subsequently at each 
special survey. 

Copper steam pipes as described above, but having a brazed longitudinal joint, are to be entirely 
stripped and tested to double the working pressure at each special survey. 

9. The electrical equipment is to be examined, as detailed on page 23. 

10. If satisfactory, these Surveys will be recorded in the Register Book thus:—‘LMOC6,35 ti 
in red or “B&MS86,35” in red. 

11. “LMG” (Luoyp’s Macuryery CerriricatTe) denotes that the machinery and boilers are 
fitted in accordance with the Rules; and when followed by a date, indicates that they were found 
at that time to be in good condition. “MS” with a date denotes that the engines at that time 
were found upon inspection to be in good condition. “BS” with a date denotes that the boilers 
were found upon inspection at that time to be in good condition. 

12. “B&MS” (Borers anp Macuiyery Surveyep), with a date, denotes that the boilers 
and machinery, though not fitted strictly in accordance with the Rules, were found upon inspection 
at that time to be in good condition. 

13. In the event of either the machinery or boilers appearing to be impaired to such an 
extent as to render it desirable that either or both be specially surveyed within the periods 
prescribed above, a Certificate for either machinery or boilers for a limited period will be granted 
according to the nature of the case. 


BOILERS (INCLUDING PRESS BOILERS). 


1. Water tube boilers are to be specially surveyed annually. 

2. The boilers of all vessels are to be specially surveyed upon the occasion of the vessel under- 
going the First Special Survey No. 1, also when six years old, and subsequently they are to be 
specially surveyed annually. 

3. Press boilers and similar apparatus in floating whale-oil factories are to be specially surveyed 
when four and six years old, and subsequently they are to be specially surveyed annually. 

4. At these surveys the boilers and superheaters are to be examined internally and externally, and 
if deemed necessary by the Surveyors, both boilers and superheaters are to be drilled or tested by 
hydraulic pressure ; the safe working pressure is to be determined by their actual condition. 

5. The principal boiler mountings are to be examined, and the safety valves set to the safe 
working pressure. 

6. If satisfactory these surveys will be recorded in the Register Book thus :—“ BS6,35 ” in red, 
“DBS6,35” in red, and “Pr.BS6,35” in red respectively. 

7. “BS” (Bomers Surveyep) or “DBS” (Donkey Borer SurvEYED), or “Pr.BS” (Press 
Borters SurvereD) with a date, denotes that the boilers were found upon inspection at that time to be 
in good condition. 

8. In the event of the boilers appearing to be impaired to such an extent as to render it desirable 
that they be specially surveyed within the periods prescribed above, a Certificate for a limited period 
will be granted according to the nature of the case. 
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PETROL, PARAFFIN, AND HEAVY OIL ENGINES AND THEIR AUXILIARIES. 


1.—(a) In the cases of vessels propelled by petrol, paraffin, and heavy oil engines a complete 
survey of the machinery, as detailed in clause 2, is to be held upon the occasions of the vessels 
undergoing the Special Periodical Surveys Nos. 1, 2 and 3, prescribed in the Rules (see pages 1] to 18, 
unless the machinery has been thus surveyed within a period of twelve months. 


(6) At each intervening period of two years a modified survey of the machinery, as detailed in 
clause 3, is to be held. 


2, Complete Periodical Survey.—The complete periodical survey required in clause 1, paragraph (a), 
will consist of the following :— 


(a) The main engines and the auxiliaries are to be examined throughout, viz., all cylinders, 
pistons, valves and valve gears, connecting rods and their top and bottom end brasses, crossheads, 
guides, pumps, clutches, reversing gears, crank, thrust and intermediate shafts, propeller, stern bush, 
sea connections and their fastenings. 


(6) If compressed air is employed, the cylinders, pistons and valves of the compressors are to be 
examined. The air receivers are to be examined internally if possible, and, together with the air 
pressure pipes, are to be cleaned internally, if necessary, by means of steam, or otherwise. If the air 
receivers cannot be examined internally, they are to be tested by hydraulic pressure to twice the 
working pressure, attention being specially given in the case of welded receivers to the end and 
longitudinal joints. 


(c) If electric ignition is employed the electric leads are to be examined and the system is to be 
tested. The magnetos are to be sent for inspection and overhaul to competent repairers. 


(d) Where reduction gears are fitted, the shafts, shaft bearings and teeth of the gears are to be 
examined, 


(e) Separate fuel storage tanks and daily service tanks, their fittings and connections are to be 
examined and, if deemed necessary by the Surveyor, the tanks are to be tested to the same pressure as 
specified for new tanks. 


(f) The valves, cocks, pipes and strainers of the pumping arrangements are to be examined. 
(g) The electrical equipment is to be examined, as detailed on page 23. 


(hk) The manceuvring of the engines is to be tested under working conditions. 


3. Modified Survey.—The modified survey required in clause 1, paragraph (4), will consist of the 
following, viz. :— 


(a) The parts of the engines which the engineers of the vessel open up for adjustment and 
overhaul should be examined and reported upon. ‘The survey is to include, for each main engine, the 
examination of at least two pistons, with their cylinders, covers and valves, connecting rods and their 
top and bottom end brasses, two of the main crank shaft journals and bearings, and one of the 
intermediate shaft bearings. If these are all satisfactory, their condition may be taken as 
representing that of the other similar parts. 


In the case of main engines having less than four cylinders, one of each of the parts aforementioned 
will be considered sufficient if found satisfactory. 
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Where petrol, paraffin, and heavy oil engines are fitted for driving auxiliary machinery, a similar 
course is to be adopted, but in this case one of each of the parts aforementioned of each engine will be 
sufficient, if found to be satisfactory. 


(4) The valve gears are to be examined, as far as practicable. If found to be satisfactory, they 
need not be dismantled. 


(c) The pumps, air compressors and clutches (where fitted), and reversing gears, are to be 
examined as far as practicable. If found to be satisfactory, they need not be dismantled. 


(d) If compressed air is employed, the air receivers are to be examined internally if possible, 
and, together with the air pressure pipes, are to be cleaned internally, if necessary, by means of steam, 
or otherwise. 


(e) If electric ignition is employed the electric leads are to be examined and the system is to be 
tested. The magnetos are to be sent for inspection and overhaul to competent repairers. 


(f) Separate fuel storage tanks and daily service tanks, their fittings and connections, are to be 
examined externally, and, if deemed necessary by the Surveyor, the tanks are to be tested to the same 
pressure as specified for new tanks. 


(g) If the examination reveals any defects, the Surveyor should recommend such further opening 
up as he may consider to be necessary. 


4. Screw Shaft.—The screw shaft is to be drawn at intervals of not more than three years in the 
cases of shafts fitted with continuous liners, and of shafts fitted with approved glands, or other 
approved appliances, at their after ends to permit of them being efficiently lubricated. In the cases 
of other screw shafts, they should be drawn at intervals of not more than two years. (On the 
application of owners, the Committee will be prepared to give consideration to the circumstances 
of any special case.) 


5. Record of Survey.—If the various parts mentioned in clauses 2 or 3 are found to be in a 
satisfactory condition, and the Surveyor finds that the machinery generally is in good order, he should 
recommend the vessel to have a fresh record of LMC, or LMC(M) as the case may be. 


In the event of either the main or auxiliary machinery appearing to be impaired to such an 
extent as to render it desirable that either or both be specially surveyed within the periods 


prescribed above, a certificate for a limited period will be granted according to the nature of 
the case. 


6. Continuous Surveys.—In the case of motorships fitted with heavy oil engines, if arrangements 
be made to open up the various parts of the machinery in regular rotation from time to time, so that 
the Society’s Surveyors may examine the whole of the machinery every four years, the Rule require- 


ments, both for modified and complete periodical surveys, will be complied with if such a procedure 
be adopted. 


When the full requirements of the complete periodical survey have been complied with, a record 
of LMC (CS) (with date), (Lloyd’s Machinery Certificate, Continuous Survey) will be assigned in 
the Register Book, the date being that of the completion of a cycle of the continuous survey. 
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ELECTRICAL EQUIPMENT. 


1. On the occasions of vessels undergoing the special surveys Nos. 1, 2 and 3 prescribed in the 
Rules, the electrical equipment is to be examined. 


2.—(a) Where the electrical equipment is for lighting purposes only, the installations are to be 
generally examined and tested under working conditions. 


(6) The fittings on all main and sub-distribution switchboards and boxes are to be examined to 
ensure that the circuits are not overfused. 


(c) The electric cables are to be examined as far as practicable without dismantling any fixtures 
or casings unless such dismantling is deemed to be necessary as the result of tests and observation. 


(d) A test is to be made on generators, cables, heaters, fittings, etc., and the insulation resistance 
is to be not less than 100,000 ohms. 


3.—(a) Where the electric generators are also used for supplying power for driving auxiliary 
machinery, steering gear, windlass or refrigerating machinery, the prime movers are to be opened out 
for examination in accordance with the Rules for the survey of Machinery set forth on pages 19 to 22 
of the Rules. 


(6) The generators and all motors driving essential auxiliary machinery are to be examined as 
far as practicable. 


(c) All fittings on main and sub-distribution switchboards and boxes are to be examined to 
ensure that the circuits are not overfused. 


(d) The electric cables are to be examined as far as practicable without dismantling any fixtures 
or casings unless such dismantling is deemed to be necessary as the result of tests and observation. 

(e) A test is to be made on generators, motors, cables and other apparatus, heaters, fittings, etc., 
and the insulation resistance is to be not less than 100,000 ohms. 

(f) All generators are to be run in turn or simultaneously ; all main switches and current 


breakers are to be operated, and all lamps, heaters, motors and other appliances run, though not 
necessarily under full load or simultaneously. 


ANNUAL OR OCCASIONAL SURVEYS OF STEEL VESSELS. 


1. At annual, or occasional surveys, vessels are to be examined generally as far as possible. 


2. When a vessel is placed in dry dock, or on a slipway, the Society’s Surveyors at the port are to 
avail themselves of the opportunity to examine the bottom of the vessel, and to examine the vessel 
throughout, as far as practicable, in order to satisfy themselves generally as to her condition. 


3. Special attention should be given to the examination of the ash shoots and the shell plating in 
way of the openings, and to the condition of the hatchways, ventilators, and other openings in 
the deck. 


4. Rod and chain steering gears are to be surveyed annually when special attention is to be 
paid to the examination of all parts of the gear. All pins are to be examined and the chain in the 
vicinity of the blocks is to be cleaned and examined for wear and tear. Any length of chain so 
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worn that its mean diameter at its most worn part is reduced to the size given in the following Table 
is to be renewed. 


ze Mean Diameter | ve Mean Diameter | Pir Mean Diameter 
Diets of | requiring | pOrinal |" requiring | piameter of | ,reatiring 

Chain Renewal of Chain Renewal of | Chain Renewal of 
_ Chain. aes Chain we Chain. 

m/m. m/m. m/m. m/m. m/m. m/m. 
9°5 8 20°5 18°5 B15 28°5 
11 9.5 22 19.5 33 30 
12°5 11 23°5 Lo Bi) 32 
145 12°5 25 AA i 36°5 33°5 
16 14°5 27 23'D 38 35 
17°5 16 28°5 25 39°5 36°5 
19 16°5 30 27 41 37 


The various parts of the auxiliary steering gear are to be examined in order to ascertain that 
the gear is in good and workable condition. 

All replacements of chains are to be subjected, under the Society’s supervision, to the proof 
tests as set forth for short link cables in Section 14 of the Rules for Quality and Testing of Materials, 
and the certificates are to be produced. It is recommended that, in addition, the breaking test as 
required in Section 14 mentioned above should also be applied to these chains, and that the tests be 
made at a proving establishment recognised by the Committee. 

It is recommended that repaired chains be tested by the repairers and a certificate to that 
effect be produced. 

It is recommended that a set of spares as required by Section 33, clause 5 of the Rules be 
provided. 

5. Whenever the engines or boilers are taken out, the bearers, with the floor plates, girders, rivets, 
and other parts of the structure, under them, are to be surveyed ; and whenever the bottom plating 
is to be cemented, a survey is to be held prior to the cement being laid. The masts and spars are 
to be subject to examination by the Surveyors when deemed necessary by them on other occasions 
besides Special Surveys. 

6. The requirements for the survey of main and auxiliary engines and boilers and electrical 
equipment are set forth at page 19. 


VESSELS NOT BUILT UNDER SURVEY. 


1. Hull.—(a) Where a character is required for vessels not surveyed while under construction, 
application must be made to the Committee in writing. Drawings, with scantlings of the vessel 
marked thereon, as well as particulars of the testing of the steel used in the construction of the 
vessel, should be furnished. 
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A special examination is to be made, for which purpose the vessel is to be placed on high blocks in 
a dry dock or on ways; the hold is to be cleared and proper stages made; the rivets and plating of 
the bottom are to be thoronghly examined ; the close ceiling in the hold is to be removed as required 
tor Special Survey No. 3. The coal bunkers of steam vessels are to be cleared; the whole of the 
trames, stringers, floor plates, keelsons, engine and boiler bearers, beam knees, watertight bulkheads, 
rivets, and inner surface of the plating are to be exposed to view; all oxidation is to be removed from 
these parts and from the outside plating, rivets, keel, stem, sternpost, and rudder. 


Tn cases where the inner surface of the bottom plating is coated with cement or asphalt, if the 
coating be carefully inspected, and tested by beating or chipping, and found sound and adhering 
satisfactorily to the steel, its removal may be dispensed with, provided that upon the removal of a 
portion, the plating, frames, and rivets under it be found in satisfactory condition. 


(6) When the vessel is so prepared, the Surveyors are to ascertain the scantlings of the various 
parts, and verify the particulars given on the drawings furnished, drilling the shell plating and other 
parts where deemed necessary for this purpose. A few rivets are to be removed from various parts 
to ascertain their quality and the character of the countersinking and workmanship. A full report 
is to be made on a first entry report form in order that a character may be assigned to the vessel. 


2. Machinery.—The engines are to be opened out for survey, at least to the extent required for the 
Special Surveys Nos. 1, 2 and 3; the screw shaft is to be drawn and examined, and the arrange- 
ments of sea cocks, bilge suctions, and valves, are to be made to conform to the requirements of 
the Rules. 


The boilers are to be examined as required at Special Surveys, and the working pressure is to be 
determined from their actual scantlings in accordance with the Rules for the construction of boilers, 
and particulars should be furnished respecting the testing of the steel. 


The electrical equipment is to be examined as required at Special Survey. 


3. Periodical Surveys.—The periodical surveys are subsequently to be held as in the case of vessels 
built under survey. 


71, Fencnurce Street, Lonpon, E.C.3. 
8th April, 1937. 


RULES FOR THE 
BUILDING OF STEEL VESSELS. 


SUBMISSION OF PLANS. 


Section 1. Submission of Plans—Where ships are built for classification in the Register 
Book, plans of Midship Section, Longitudinal Section, Decks, Scheme of Riveting, Watertight 
Bulkheads, Deep Tanks, Oil Fuel Bunkers, Widely Spaced Pillars and Girders, Panting Arrangements, 
Strengthening of Bottom Forward, Propeller Brackets, Balanced Rudder, Bossed Framing, Cruiser Stern, 
Large Deckhouses, and any other plans which may be required, showing the details of the scantlings 
and arrangements proposed, are to be submitted through the local Surveyors for the approval of the 
Committee before the work is commenced. 


TYPES OF VESSELS. 


Section 2. 1. (a) The Rules and Tables give the scantlings for two basic types of vessels which 
are denoted—‘ Full Scantling Vessel” and “Complete Superstructure Vessel.” 


(6) The scantlings for the “Full Scantling Vessel” will entitle the vessel to the maximum 
draught that can be assigned for the dimensions of the ship. 


(ec) The scantlings for the “Complete Superstructure Vessel” will entitle the vessel to the 
maximum draught that can be assigned when the Depth for F reeboard Assignment is taken to 
the deck next below the complete superstructure deck. 

(d) For vessels which are intermediate in character between the two basic types, the scantlings are 
to be determined by the interpolation between the requirements for full scantling vessels and for 
complete superstructure vessels in proportion to the draught desired. 


(e) Vessels in which the draught desired is less than could be assignedas a “‘ Complete Superstructure 
Vessel” may be specially considered by the Committee, and the scantlings adjusted according to the 
circumstances of the case and the draught desired, with the written consent of the owners. 

In such cases, however, the standard of strength in relation to the draught must not be less than 
that represented by the two basic types referred to above. 


(f) The class 100A will be assigned to vessels which comply with the requirements for a full 
scantling vessel. 


(g) The class 100A “with freeboard” will be assigned to vessels which have a draught less than 
the maximum that can be assigned for the corresponding fall scantling vessel. 


(h) The Rules and Tables are framed for vessels of average ratios of breadth to depth, and of ratio 
of length to depth not greater than 13,5. Where the proportions are abnormal, special structural 
arrangements will be required to secure conformity with the standard of strength of the Rules. 


Sections 1-2 
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DETERMINATION OF SCANTLING NUMERALS. 


Section 3. 1. Principal Dimensions.—(v) The Length ({_) is to be measured from the fore side of 
the stem to the after side of the sternpost on the summer load water line. 


The length (LL) of vessels having cruiser sterns is to be taken as 96 per cent. of the extreme 
length measured from the fore side of the stem to the aftermost part of the cruiser stern, but 
is not to be less than the length from the fore side of the stem to the after side of sternpost, 
or to the centre of the rudder stock where a sternpost is not fitted. 


(6) The Breadth (B) is to be the greatest moulded breadth of the vessel. 


(c) The Depth (D) is to be measured at the middle of length, from the top of keel to the top of 
beam at side of uppermost continuous deck. Where the draught desired corresponds to that which 
could be assigned as a Complete Superstructure vessel the depth (D) is to be measured to a point 
2,30 m. above the deck from which the freeboard is assigned in vessels not exceeding 91,5 m, 
in length, and 2,45 m. above this deck in vessels greater than 91,5 m. in length. Where a vessel 
has more than one complete tier of superstructures, (D) is to be measured to the deck next above 
that from which the freeboard is assigned. For the purpose of these Rules, the deck to which the 
depth (—) is measured is to be regarded as the upper deck except where a vessel has more than one 
complete tier of superstructures. 


(d) A Framing Depth (d) is to be measured vertically at the middle of length, from the top of 
ordinary floor or the top of double bottom at side to the top of the beams at side of the lowest deck or 
its equivalent. 


(e) Proportions.—The depth (FD) is to be used in determining the proportions, except in way of a 
strength deck other than the upper deck, where the depth is to be taken to the strength deck. 
In vessels in which the depth (ED) has been modified as prescribed in paragraph (¢) on account of the 
draught, the depth to be used in determining the proportions is to be the actual depth to the upper 
deck. 


2, Scantling numerals.—The scantlings of the principal parts of the vessel are to be determined by 


(1) The depth D 


(2) The numerals L x D and L x (B + D) which are to be known as the 
“First Longitudinal Numeral” and the “Second Longitudinal N umeral” 
respectively. 

(3) The proportions bE 


(4) The framing depth (qd) 


Seotion 3 


ee 
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KEELS, STEMS, AND STERNFRAMES. 


Section 4. 1. Materials—(a) Where forgings are 
made from scrap material, either scrap iron or scrap steel 
may be used, but a mixture of scrap iron and scrap steel is 
not to be employed. 

(b) Where forgings are made of Ingot Steel, the 
requirements of Section 10 of the Rules for the Testing of 
Materials are to be complied with. 


(c) Where castings are used, the requirements of 
Section 9 of the Rules for the Testing of Materials are to 
be complied with. 


2. Bar Keels.—The dimensions of bar keels are to be 
as given in Table 1. The scarphs connecting the lengths of 
bar keel to each other and of the keel to the stem and stern- 
frame are to have a length of nine times the thickness of the 
keel, and the rivet holes required in the thin ends of the 
scarph connections are to be drilled in position. 


3. Flat Plate Keels—The breadth and thickness of 
flat plate keels are to be as given in Tables 18 and 19, and 
intercostal keelson plates, or centre through plates, are to be 
connected to the keel plate by angles of the dimensions 
given in Table 10 for vessels with single bottoms and as 
given in Table 6 for vessels with double bottoms. The 
keel plates are to overlap the stem and the sternframe. 


4, Stems.—The dimensions of the stem are to be as 
given in Table 1, but may be gradually reduced from the 
load waterline to the stem head where the sectional area 
may be 75 per cent of the Table requirements. 


5. Sternframes in Single Screw Vessels——(a) The 
dimensions of the sternframe are to be as given in Table 1, 
but may be gradually reduced from the lower part of the 
rudder trunk to its head where the sectional area may be 50 
per cent of that given in the Table. 


The length of the sole piece of the sternframe in way of 
the aperture should be kept as short as possible. 


In vessels having cruiser sterns the scantlings of the 
rudder post should be the same as required for the propeller 
post. 


(6) Where the length exceeds 84 m. the foremost or 
propeller post is to extend above the arch of the stern- 
frame and is to be efficiently connected to a deep transom 
plate which should be attached to the adjacent deck 
structure where practicable. 

In the case of vessels whose length does not exceed 84 m. 
this requirement will apply if a cruiser stern is fitted. 


(c) The sectional area of the sole piece of the stern- 
frame is to be at least 20 per cent greater than that of 
the propeller post; this increase is to be provided in the 
thwartship dimension of the sole piece as far as possible. 


(d) The thickness of the boss of the propeller post is to 
be at least 60 per cent of the thickness of the sternframe. 


(e) The lower portion of the sternframe forming the 
keel connection is to extend forward from the fore side of 
the propeller post a distance of three times the amidship rule 
frame spacing, but need not extend forward of the after peak 
bulkhead provided an efficient attachment is obtained to the 
keel. 


(f) In steamers above 107 m. in length the shell 
plating is to be connected to the sternframe below the boss 
with three rows of rivets. 


6. Sternframes in Twin Screw Vessels.—(a) In the 
case of twin screw steamers which have no propeller aperture, 
sailing vessels and paddle steamers, the dimensions of the 
sternframe are to be as given in Table 1, but may be reduced 
from the lower part of the rudder trunk to its head, where 
the sectional area should be 75 per cent of that given in 
the Table. 


(d) The lower portion of the sternframe forming the 
keel connection is to extend forward a distance of twice 
the amidship rule frame spacing from the fore side of the 
sternframe, but need not extend forward of the aft peak 
bulkhead provided an efficient attachment is obtained to 
the keel. 


7. Sternframes—General.—(a) The lower portion of the 
sternframe is to be flattened out to give an efficient attach- 
ment to the flat plate keel when that form of construction 
is adopted. 


(6) The sternpost is to extend to the top of the transom 
plate and is to be connected thereto by two double riveted 
angles where the breadth of the post exceeds 190 mm. 
The transom plate is to be 2,5 mm. thicker than the 
floors and is to have a depth of six times the thickness 
required for “sternframes with apertures.” 


(c) Where sternframes are made in more than one piece 
the scarph connections are to have a length of three times 
the fore and aft dimension of the sternframe and a breadth 
of 1,5 times the fore and aft dimension of the sternframe 
and are to be connected by four rows of rivets. The 
thickness of the tips of the scarphs is to be 13 per cent of 
the thwartship dimension of the post. 
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In vessels having cruiser sterns, the scarph of the rudder 
post in single screw ships should not be fitted in the vertical 
portion of the post above the top gudgeon. 


(d) Gudgeons are to be forged on, or cast with the 
sternframe, and spaced to suit the rudder arms. The upper 
gudgeon should be as near as practicable to the rudder trunk 
and rudder coupling. The gudgeons are to have a depth 
of 70 per cent of the rudder head and a thickness of 50 per 
cent of the diameter of the pintles. The depth of the 
bottom gudgeon is to be sufficient to take a rudder pintle 
having a parallel length equal to 40 per cent of the diameter 
of the rudder head. 


(e) In high powered vessels and in vessels with rudders 
of abnormal size or proportions, a plan of the proposed 
arrangement of the sternframe is to be submitted for the 
approval of the Committee. 


RUDDERS. 


Section 5. 1. Materials——(a) Where forgings are 
made from scrap material, either scrap iron or scrap steel 
may be used, but a mixture of scrap iron and scrap steel is 
not to be employed. 


(6) Where forgings are made of Ingot Steel, the 
requirements of Section 10 of the Rules for the Testing 
of Materials are to be complied with. 


(c) Where castings are used, the requirements of 
Section 9 of the Rules for the Testing of Materials are to 
be complied with. 


2. Scantlings.—(a) The diameters of rudder heads are 
to be determined from Table 41, on the basis of the speed 
of the vessel in conjunction with a numeral A x D, 


where A is the total, area in square metres of the rudder 
abaft the forward edge of the main piece, and 


D is the distance, in metres, of the centre of gravity 
of area A abaft the centre line of the pintles, 


(b) The scantlings of the rudder arms, coupling bolts, 
and other details, are to be in accordance with the require- 
ments of Tables 42, 43 and 44. 


3. Single Plate Rudders—a) The main piece of 
single plate rudders is to have a straight taper from below 
the top pintle to the heel, where it is to be of the size 
required by Table 43. The diameter at the top pintle is 
to be not less than that of the rudder head. The arms 
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are to be fitted on alternate sides of the plate. Small fillets 
to arms forged or cast on the main piece are to have a radius 
of not less than 20 per cent of the distance between the arms. 
Large fillets are to have a radius at least equal to half the 
distance between the arms. 


(b) Where arms are shrunk upon and keyed to the 
main piece, the diameter of the latter in way of each arm 
is to be increased 10 per cent to admit of an efficient key- 
way being cut. This increase in thickness is to be uniform 
all round the main piece, and is to extend above and below 
each arm for a distance equal to the increase in diameter, 
from which points it is to be gradually tapered over a 
similar distance into the normal diameter of the main piece. 
The thickness of the key is to be equal to 10 per cent of the 
diameter of the main piece, and its breadth equal to twice its 
thickness. 


4. Couplings —Where rudder heads are coupled, the 
dimensions of the bolts and the flanges of the palms are to 
be as required by Table 42, and the width of material outside 
the bolt holes is not to be less than two-thirds the diameter 
of the bolts. The bolts are to be “ fitted,” and the nuts are 
to be in proportion to the size of the bolts. Locking plates, 
split pins, or other efficient means are to be adopted to 
prevent the nuts from turning. The thickness of the tips 
of the palms of scarphed couplings is to be 13 per cent of 
the diameter of the head. . 


5. Pintles.—(a) The pintles are to be spaced as 
required by Table 48, and the top pintle should be as near 
as practicable to the rudder trunk. The pintles are to 
have the same depth as the gudgeons, and the parallel length 
of the bottom bearing pintle is to be at least 40 per cent of 
the diameter of the rudder head. 


(6) The pintles of double plate rudders are to be 
spaced as required for single plate rudders, having an arm 
at each pintle. 


6. Rivets—(a) The rivets in the rudder arms are to 
be spaced 4,5 diameters apart, centre to centre in single plate 
rudders, and 5 diameters apart in the bows and stays of 
double plate rudders. 


(+) Where the breadth of the arm exceeds 115 mm, 
reeled riveting is to be adopted, and where the breadth of the 
arms exceeds 175 mm., two complete rows of rivets spaced 
4,5 diameters apart in each row are to be fitted. Where two 
complete rows are fitted the rivets are not to be directly 
opposite each other except at the outer ends of the arms. 
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(c) The rivet holes in rudder plates and arms are to be 
countersunk, and the rivets are to have full heads and points. 


SIDE FRAMING. 


Section 6. 1. Scantlings.—(a) The scantlings of 
the side frames at the standard frame spacing are set forth in 


Tables 2, 2a, 3, 3a and 4. 


The scantlings of the frames from one half length 
forward to a point 15 per cent. of the length of the vessel 
measured from the stem on the waterline are to be determined 
by a value of ‘d” measured at the half length forward. 


(6) The scantlings given in Tables 2 and 3 are applicable 
to flush deck full scantling vessels. In vessels having partial 
superstructures the scantlings of the frames are to be inter- 
mediate between those given in Tables 2 and 2a or 3 and 34 
in proportion to the total percentage length of the vessel 
covered by superstructures, the depth (FID) being taken to 
the same deck in each case. The scantlings given in Table 4 
are applicable to complete superstructure vessels. 


2. Spacing.—The spacing of the frames from centre to 
centre is to be in accordance with the size of the vessel, 
and as required by Tables 2, 2a, 3, 3a and 4. 


The frame spacing is not to exceed 685 mm. between 
the collision bulkhead and one-fifth of the vessel’s length 
from forward and in the peaks the spacing is not to 
exceed 610 mm. 


The frame spacing round the stern of the vessel at the 
knuckle may be the same as amidships, but is not in any 
case to be greater than 760 mm. 


8. Extent of Framing in "Tween Decks.—(a) Full 
Scantling Vessels. In way of detached superstructures the 
frames need only extend to the superstructure deck on alter- 
nate frames, except as follows :— 


Poops.—Intermediate angle frames, which need not 
be attached at their lower ends, are to be fitted. 


Long Bridges.—Intermediate angle frames may be 
dispensed with except for four frame spaces at each end 
of the bridge, where the frames as required in the 
upper “tween decks are to be extended continuous to 
the bridge deck. 


Short Bridges.—Intermediate angle frames which 
need not be attached at their lower ends are to be fitted. 
The arrangement of framing at each end of the bridge 
is to be the same as for long bridges. 


Forecastles.—Intermediate angle frames are to be 
fitted and scarphed to the frames below or bracketed to 
the upper deck. 


’Tween Decks below Upper Deck.—All the frames 
are to extend to the upper deck. 


(6) Complete Superstructure Vessels.—The frames 
need only extend to the upper deck on alternate frames abaft 
one-fifth of the vessel’s length from forward and forward of 
one-eighth of the vessel’s length from aft. From these 
points forward and aft respectively, intermediate angle 
frames are to be fitted and scarphed to the frames below or 
bracketed to the second deck. 


(c) The arrangements described in the above para- 
graphs apply only in vessels in which the Rule frame spacing 
is adopted and so long as such spacing does not exceed 
760 mm. 


In other cases the frames are to be fitted in the ’tween 
decks at every frame. 


4, Scantlings of Framings in "Tween Decks.— 
(a) Full Scantling Vessels. The frames in the detached 
superstructures where extended to the superstructure deck 
on alternate frames only are to have scantlings as required 
for bulb angle frames in peaks but may be 10 mm. less in 
depth. 


In the upper ’tween decks all the frames are to be as 
required for bulb angle frames in peaks but may be 10 mm. 
less in depth. 


In the second "tween decks all the frames are to have 
the scantlings required for bulb angle frames in peaks. 


(b) Complete Superstructure Vessels.—The frames 
which only extend to the upper deck on alternate frames 
and the frames in the second ’tween decks should have the 
scantlings required for bulb angle frames in peaks but may 
be 10 mm. less in depth. 


(c) The breadth of the shell flange of the frame is to be 
suitable for the diameter of the rivets in the shell plating. 


(d) Where the framing is not continuous the ’tween 
deck frames are to be efficiently scarphed to the frames 
below. 


(e) Where intermediate angle frames are required to 
be fitted, the scantlings are to be as for angle frames in 
peaks except those in poops and short bridges in full 
scantling vessels and those in the upper tween decks of 
complete superstructure vessels abaft one-eighth of the 
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vessel’s length from aft, which may be 10 mm. less in 
depth where the depth of the frame does not exceed 
150 mm. and 20 mm. less in depth where the depth of the 
frame is over 150 mm. 


(f) Where more than one tier of superstructures are 
fitted the scantlings of the framing in ’tween decks will be 
specially considered. 


5. Reversed Frames.—(a) Where the framing consists 
of angle frame with reversed frame, the height to which 
the reversed frames are to extend is to be such as to make 
the strength of the framing in the ‘tween decks equivalent 
to that specified in clause 4 above. 


(6) In vessels exceeding 76m. in length, alternate 
reversed frames forward of the three-fifths length are to 
extend to the forecastle deck or to the upper deck in 
complete superstructure vessels in which a forecastle is 
not fitted. 


(c) The overlap of frame upon reversed frame is to be 
not less than four times the diameter of the rivet. 


6. Cut Frames.—Where frames are cut at watertight 
flats, they are to be attached to the plating of the deck by 
bracket plates of depth and breadth not less than three 
times the depth of the peak bulb angle frames ; where the 
*tween deck height exceeds 2,60 m., these brackets are to 
be increased. 


Brackets of the same thickness as the frames to which 
they are attached are to be fitted at every frame, and are 
to have not less than two rivets more than required for 
beam knee bracket plates of the same dimensions. At peak 
tanks where the flare is excessive, the brackets are to be 
flanged on the face and, where necessary, increased in size. 


7. General.—(a) Where the height between deck 
stringers at the side exceeds 2,60 m. at any part, 
additional transverse strengthening at such part is to be 
provided. 


(b) Where hold frames are stopped at the lowest deck 
they are to be attached to the beams or bracketed to the 
deck stringer plate where beams are not fitted. 


(c) The floors in the fore and aft peaks are to have the 
same thickness as the floors elsewhere. 


(ad) In after peaks the floors are to extend well above 
the stern tube but where the extension of the floor plates 
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may not be practicable, deep cross-tie plates flanged on both 
upper and lower edges are to be fitted above the stern tube. 
The floors and cross-tie plates are to be connected to the 
frames with rivets spaced not more than 5 diameters apart, 
centre to centre. Arrangements are to be made to provide 
sufficient lateral rigidity to long cross-tie plates. 


(e) In boiler rooms and permanent coal bunkers the 
thickness of the framing is to be increased 1,5 mm. beyond 
that given in the Tables. 


(f) The rivet holes are to be punched from the faying 
surfaces of the frames and are not to be punched at the turn 
of the bilge, until the frames are bent to the required shape. 


(g) The requirements for frames and reversed frames on 
the floors in single bottom vessels are given in Section 8, 
clause 3. 


(h) Where wider frame spacing than that given in the 
Tables is proposed to be adopted, the requirements of 
Section 14 are to be complied with. 


(i) The requirements regarding the framing of cruiser 
sterns are given in Section 24. 


(j) The framing in way of deep ballast tanks and oil 
fuel bunkers and in way of bossing for screw shafts will be 
specially considered and sketches showing the arrangements 
proposed are to be submitted for approval. 


PANTING ARRANGEMENTS. 


Section 7. 1. Forward of the collision Bulk- 
head.—(a) Tiers of beams on alternate frames are to be 
fitted within the peak below the lowest deck, these tiers 
being spaced not more than 1,85 m, apart. The scantlings 
of the beams are to be as required for upper decks having 
decks below, Table 13. 


(b) Stringer plates of the dimensions required for lower 
deck stringer plates at ends of vessel are to be fitted to each 
tier of panting beams. 


(c) If the stringer plates are attached to the outside 
plating, double angles or by single angles having flanges of 
sufficient breadth to take two complete rows of rivets should 
be fitted. 


Frames at which there is not a beam are to be attached 
to the stringer plate by a knee, whose depth is to be one-half 
the breadth of the stringer plate. 
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(d) If the stringer plates are not attached to the shell 
plating the beams are to overlap the frames and the 
scantlings of the beams and of their end attachments are 
given in the Table below. 


B Beam. Knee. Rivets. 
Metres, mm, mm. No. mm. 
6,70 130x757 380x 7,5| 4 19 

a 
o 

7,90 | ® 130x75x7,5  |880x 8 | 4 19 

<4 

9,15 E 140 x75 x 7,5 420x 8,5| 5 19 
10,35 150 x 75 x9 455x 9 | 6 19 

a « 
11,60 | | 150x 75x 75x?, |510x 9,5| 6 19 
K 
12,80 | | 150x 75x 75x 13"|560x10,5| 6 22 
14,00 180 x 80x arr 610x11,5| 6 22 
15,25 |4| 200x 85x 85 a 685x12,5| 7 22 
a 
a 9 
16,45 |3| 220x 90x 90 12 |760x13 | 8 22 
s) 15 
17,70 240x 95x 95X45 5 840x13,5| 9 22 
18,90 260x 95x 95x10” 915x14 | 10 22 
: : 16,5 
20,10 280 x 100 x 100 x 19"? | 990 x14,5| 11 22 


The stringer plates are to be stiffened on their edges 
and attached to the intermediate frames by brackets having 
the same number of rivets as in the beam knees. 


The thickness of the shell plating is to be 10 per cent 
greater than the thickness given in the Tables for the shell 
plating at the ends where the first longitudinal numeral does 
not exceed 225, and 25 per cent greater where the numeral 
is 930 or above; the increase at intermediate numerals to be 
in proportion. 


2. Abaft Collision Bulkhead.—(a) The scantlings of 
the side frames below the lowest deck for a distance equal to at 
least 10 per cent of the vessels length measured from the Rule 
position of the collision bulkhead are to be as in Table 5. 


(+) The rivets connecting the frames to the side plating 
are to be spaced 5,5 diameters apart, centre to centre. 


(c) The gusset attachments and the corresponding 
rivets are to be increased 50 per cent above the require- 
ments of Table 8. The number of rivets in the angles 
which attach the bracket plates to the margin plate are also 
to be 50 per cent greater than required by Table 8. 
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Where double angles are fitted connecting the bracket 
plates to the margin plate, the angles attaching the floors 
to the margin plate are also to be doubled. Where single 
angles double riveted are fitted, the angle attaching the floor 
plate to the margin plate is to have the same scantlings as 
the angle outside the margin, and is to be through-riveted 
thereto. 

(d) Beam knees are to be in accordance with Section 15, 
clause 3. 

(e) Side stringers, spaced 1,85 m. apart and extending 
tnroughout the region defined in paragraph (a) above, are 
to be fitted in line with the stringers in the peak and are to 
have the scantlings given in Table 5. 

(f) Each side stringer is to be attached to the shell 
plating by a single angle having a single row of rivets in 
each flange. 

(g) If the side stringers referred to above are not fitted, 
the thickness of the side shel] plating is to be increased as 
required by clause 1(d). 


3. Deep "Tween Decks.—In vessels with deep tween 
decks additional intercostal side stringers are to be fitted 
at the fore end, supported by web frames if considered 
necessary. 


4, After Peak.—(a) In the after peak tiers of beams 
and stringers are to be fitted similar to those required in the 
fore peak, except that the spacing of the stringers may be 
2.45 m. Where the counter has excessive flare web frames 
and stringers or other equivalent strengthening is to be 
fitted where considered necessary by the Surveyors. 


(b) Floors and cross-tie plates are to be fitted as 
required by Section 6, clause 7 (d). 


FLOOR PLATES IN VESSELS HAVING 
SINGLE BOTTOMS. 


Section 8. 1. Spacing.—A floorplate is to be fitted 
and riveted to every frame and is to extend across the middle 
line, except where a vertical centre through plate is fitted, 
in which case the floors are to be efficiently connected to it 
on each side by double vertical angles having the same 
thickness as the centre plate. 

2. Scantlings—(a) The depth and thickness of the 
floor plates are to be in accordance with the requirements 
of Table 9. The thickness is to be increased above the 
midship thickness by 1 mm. in the engine space and by 
2,5 mm. in the boiler space. 

(b) The upper edges of the floor plates are not to be 
below the level of the upper edge at the centre line. 
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(c) Flanged bracket plates, of the same thickness as 
the floors, are to be fitted at the bilges, extending to a 
height above the base line equal to twice the depth of the 
floor at the centre line and having an overlap on the floor, 
inside the line of the frame, equal to the depth of the floor 
at the centre line. 


(d) In vessels having considerable rise of floor the depth 
of the floor plates may be required to be increased. 


(e) Towards the ends of the vessel the floor plates are 
to be gradually increased in depth in order that the sides 
may be efficiently connected when the brackets may be 
omitted. 


(f) Floor plates forming part of bulkheads are not to 
be less than 910 mm. in depth, measured from the top of the 
keel, and the thickness is to be as required for the bottom 
strake of bulkhead plating. 


8. Frames and Reverse Frames on Floors.—(q) 
Where the side frames extend only to the lower turn of bilge, 
the frames on the floor plates are to be of the same thickness 
as the floor and the breadths of the flanges sufficient for the 
diameter of the rivet used. 


(b) Where the side frames are carried to the centre line 
of the ship, the overlap of the floor plate on the frame need 
only be sufficient to take one row of rivets. 


(c) The reversed bars, fitted on the upper edges of the 
floors, are to have flanges of the size given for reversed 
frames in peaks and the thickness is to be the same as 
that of the floor. Where reversed bars are cut, a doubling 
angle forming a butt strap is to be fitted having at least 
three rivets on each side of the butt. 


(d) Where floors are flanged on their upper edges as 
a substitute for fitting reversed bars, the thickness of the 
floors is to be increased 0,5 mm, and the breadth of the 
flange is to be equal to the breadth of the reversed bar 
omitted. Floors are not to be flanged in the engine space, 
under boiler bearers, or in way of the strengthening of 
bottom forward. 


(ce) Double reversed angles, extending from side to side, 
are to be fitted on every floor in the engine space and under 
boiler bearers. 


(f) The thickness of all the reversed bars in the boiler 
space is to be increased by 2,5 mm. 
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4, Watercourses.—Watercourses are to be formed 
above the frames through all the floor plates on each side 
of the middle line, also at the lower turn of the bilges in 
vessels of full form, as well as through the vertical centre 
plate and intercostal keelsons, where such keelsons are 
fitted, in order that water may reach the pumps freely. 


5. Vessels Loading or Discharging Aground.—In 
the case of small vessels intended to load or discharge while 
lying aground it is recommended that the bottoms be 
additionally strengthened in order to withstand the 
exceptional stresses to which they may be subjected. 


6. Strengthening of Bottom Forward.—The require- 
ments regarding the strengthening of the fore part of the 
bottom of steamers are contained in Section 11. 


KEELSONS IN VESSELS HAVING SINGLE 
BOTTOMS. 


Section 9. 1. Scantlings—The Scantlings and 
arrangements of keelsons are to be as required by Table 10. 


2. Continuity—Where the keelsons are cut at the 
bulkheads the longitudinal strength is to be efficiently 
maintained. 


Where keelsons, or other longitudinal members, are 
required for a certain portion of the length of a vessel, care 
is to be taken to avoid any abrupt discontinuity of strength 
at their terminations. 


3. Middle Line Keelsons.—(qa) All middle line keelsons 
are to extend as far forward and aft as practicable. 


(b) Where flat plate keels are adopted intercostal or 
centre through plate keelsons are to be fitted. 


(c) Intercostal keelsons are to ba attached to the floors 
by single angles having the same thickness as the intercostal 
plates. 


(d) Centre through plate keelsons are to have the 
thickness given in Table 10, and the floors are to be attached 
to them by double vertical bars of the same thickness as 
the keelson plate. Foundation plates of the same thickness 
as the centre plate and not less than 300 mm. in breadth 
are to be fitted above the floors, one on each side of the 
centre keelson, and are to be attached thereto by the con- 
tinuous angles. 


4. Side Keelsons.—(a) Where the moulded breadth 
of the vessel does not exceed 9,15 m., one side keelson is to 
be fitted on each side of the centre line, and where the 
breadth is above 9,15 m. and does not exceed 16,45 m., two 
side keelsons are to be fitted. 


All side keelsons are to extend as far forward and aft as 
practicable. 


(b) Double angles, of the dimensions given in Table 10, 
or single angles of equivalent sectional area, are to be fitted 
on the upper edge of the keelson. 


(c) Side keelsons are to have intercostal plates attached 
to the shell plating by angles of the same thickness as 
the intercostal plates. 


(d) In the engine space additional side keelsons are to 
be fitted and are to be attached to the shell. 


(e) Where the intercostal plates are flanged on their 
lower edges as a substitute for fitting attachment angles to 
the outside plating their thickness is to be increased by 
0,5 mm. Intercostals are not to be flanged in way of the 
strengthening of bottom forward. 


5. Increased Thickness in Boiler Room.—The thick- 
ness of the centre and side keelson plates and bars not 
covered by cement is to be increased by 2,5 mm. in boiler 
rooms. 


6. Butt Connections.—All angle and bulb angle bars 
of keelsons are to be in long lengths, and the butts are to be 
properly shifted and strapped with angles of the same 
thickness not less than 610 mm. in length. The butts of the 
keelson plates are to be properly shifted and are to be 
riveted as required by Table 39. The continuous keelson 
angles are to be attached to the reversed frames. 


7. Strengthening of Bottom Forward.—The require- 
ments regarding the strengthening of the fore part of the 
bottom of steamers are contained in Section 11. 


DOUBLE BOTTOMS. 


Section 10. 1. Scantlings and Arrangements.— 
The scantlings and attachments of the structure forming 
the double bottom are to be as required by Tables 6,7 and 8. 


2. Centre Girder.—(a) The centre girder is to have 
the depth and thickness given in Table 6. 
d 2 
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(b) In vessels not exceeding 76 m. in length with 
machinery fitted amidships, and in vessels of 49 m. and under 
in length with machinery fitted aft, the angles attaching 
the centre girder to the keel plate and the inner bottom 
plating may be single except throughout the engine room 
and underneath the thrust seating and forward of the half 
length. 


(c) In vessels exceeding 76 m. in length with machinery 
fitted amidships, and in vessels exceeding 49 m, in length 
with machinery fitted aft, these angles are to be double 
throughout. 


(d) Single angles, double riveted, may, if desired, be 
fitted attaching the centre girder to the keel plate and to 
the inner bottom in vessels exceeding 76 m. in length 
with machinery fitted amidships, and in vessels exceeding 
49 m. in length with machinery fitted aft, where the first 
longitudinal numeral does not exceed 1380. 


The flanges of these angles are to be of sufficient width 
to take two complete rows of rivets, and the thicknesses are 
to be as given in Table 6. 


In such cases double angles as required by Table 6 are 
to be fitted attaching the centre girder to the inner bottom 
throughout the engine room, underneath the thrust seating, 
and from half length forward to the collision bulkhead. 


Double angles, as required by Table 6, are also to be 
fitted attaching the centre girder to the keel plate from 
half length forward to the collision bulkhead. 


3. Side Girders.—(a) One side girder is to be fitted on 
each side of the centre line when the rule breadth of the 
vessel exceeds 10,4 m., and does not exceed 19,5 m., and two 
side girders are to be fitted when the breadth does not 
exceed 28,8 m. In vessels not exceeding 10,4 m. in breadth 
the solid floors in the holds and boiler room are to be 
stiffened midway between the centre line and the margin 
plate, and a girder is to be fitted on each side for the full 
length of the engine room and at the forward end beyond 
the half length. 


Side girders are to be extended as far forward and aft 
as practicable. 

(b) Additional side girders are to be fitted in way of 
the engine seating and thrust block seating. 

(c) All side girders under the engine seating and thrust 
block are to have double angles, or single angles with flanges 
broad enough to take double riveting, fitted on their upper 
edges. 


Section 10 


36 LLOYD’S REGISTER OF SHIPPING. 


4. Floors.—(a) Solid floors of the thickness given in 
Table 6 are to be fitted on every frame in the engine space 
and on every frame forward of the three-fifths length. They 
are also to be fitted under the boiler bearers and under the 
bulkheads. Partial solid floors are to be fitted under the 
thrust seating. 


(b) In vessels engaged in heavy trades, such as ore- 
carrying, it is recommended that solid floors be fitted on 
every frame. 


(c) Except as provided above, solid floors may have a 
maximum spacing of 3 m. 


(d) Bracket floors of the scantlings given in Table 7 
and 7A may be fitted between the solid floors required by 
the previous paragraph. 


(e) The brackets attaching the frames and reversed 
frames to the centre girder, and to the margin plate, are to 
be of the same thickness as the floors, and are to be flanged on 
their outer edges. The breadth of the bracket plates is not 
to be less than 0,75 of the depth of the centre girder. 


(f) Solid floors under machinery space, thrust block 
and boiler bearers, are to be attached to the centre girder by 
double angles or single bars double riveted. Elsewhere 
floors may have single attachment bars. 


(g) On bracket floors the vertical bars at the intercostal 
side girders are to be of the same scantlings as the reversed 
frames of these floors. 


(h) The riveted attachments of the bulb angle frames 
and reversed frames to the brackets at the centre line and 
margin plate and to the vertical stiffeners on the intercostal 
girder are to comply with the requirements of Table 7a. 


Where the frames and reversed frames are angles the 
number of rivets is to be as required by the Table for 
130 mm. bulb angles. 


(i) Where it is desired to reduce the span of bulb 
angle frames and reversed frames by fitting vertical struts, 
the scantlings of the struts and the attachments at their 
ends are to be as required by Table 7a. 


(y) The thickness of the watertight floors in the double 
bottom is to be increased 2 mm. beyond that given in 
Table 6, but the thickness of these floors need not exceed 
that given in the Table for floors in boiler room. Where the 
depth of the centre girder exceeds 910 mm., stiffeners of the 
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size given in Table 7B are to be fitted to all watertight 
floors and to be spaced not more than 760 mm. apart. The 
ends of the stiffeners are to be as close as possible to the 
boundary bars on the floors. 


(k) The spacing of the rivets in the athwartship flange 
of the angle attaching the floors to the margin plate is to 
be the same as the spacing of the rivets in the fore and aft 
flange. 


(2) Additional stiffening under the heels of widely 
spaced pillars is to be fitted as required by Section 16, 
clause 3 (d) and (e). 


5. Double Reversed Frames in Machinery Space.— 
Double reversed angles, or single bars with flanges broad 
enough to take two complete rows of rivets, are to be 
fitted on every floor in the engine space, on each floor below 
the boiler bearers and on each floor below the thrust seating. 
They are to extend in all cases from the middle line to 
beyond the girder outside the engine seating. 


6. Inner Bottom Plating.—(a) The inner bottom 
plating is to be continuous longitudinally, but transverse 
plating may be fitted in way of the watertight bulkheads 
provided the margin plates and middle line strake be made 
continuous. The attachment of the transverse plates to the 
longitudinal inner bottom plating is to comply with the 
requirements of Table 39 but is not to be less than double 
riveted. 


(6) If ceiling is not fitted on the inner bottom under 
the hatchways, this plating is to be increased 2 mm. in 
thickness in way of the hatchways. The thickness of the 
middle line strake is in no case to be less than that of the 
inner bottom plating. Where the cargo is intended to be 
discharged by grabs or similar mechanical appliances it is 
recommended that the inner bottom plating be increased 
5 mm, in thickness. 


7. Margin Plates.—(a) The margin plate is to be of 
the depth and thickness required by Tables 6and8. ‘The full 
depth of the margin plate is to be maintained from the col- 
lision bulkhead to the after three-fifths length, abaft which 


the depth may gradually be reduced to 85 per cent of the 
midship depth. 


(0) Where gusset plates are fitted connecting the out- 
side bracket knees to the inner bottom, the horizontal flanges 
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of the margin plates are to be of sufficient width to permit 
the landing edge of the inner bottom plating to be kept clear 
of the gusset plate attachment. The gusset plates are to 
have the same thickness as the floors. 


8. Tank Side Brackets and Angles—(a) The bracket 
plates connecting the side frames to the margin plate are to 
have the thickness given in Table 8 and are to extend up 
the bilges to the height given in the same Table, this 
height being measured at the inner edge of the frame and 
maintained throughout. These brackets are to be flanged 
on the edge or stiffened by a reversed bar. 


(b) Where the framing depth “d” exceeds 7,9 m. and 
the attachment outside the margin plate required by 
Table 8 consists of double angles, the floor plate is also to be 
connected to the margin plate by double angles of the same 
width of flange. Where a single angle, double riveted, is 
fitted outside the margin plate, the angle fitted inside is to 
have the same dimensions as those of the external bar, and 
is to be riveted thereto. 


(c) Where the bracket plate is attached to the margin 
plate by double vertical angles, the number and diameter of 
the rivets through the bracket plate and side framing are to 
be equivalent to the number and diameter of the rivets 
through the vertical bars, excluding the rivets in the gusset 
connection. Where the bracket plate is attached to the 
margin plate by a single angle, the number and diameter of 
the rivets through the bracket plate and side framing are to be 
equal to the number and diameter of the rivets in the 
vertical bar, with an addition equivalent to 50 per cent of 
the number of rivets in the gusset connection. 


(d) Where the tank margin plate is approximately 
horizontal, the breadth of the horizontal arms of the 
brackets is not to be less than the rule depth of the 
margin plate, and is to be suitably increased to provide 
equivalent attachment where gussets are required by the Table. 


9. Increased Thicknesses in Machinery Space.— 
(a) In the boiler space, including any donkey boiler 
recess, the floor plates and brackets, centre and side girders, 
inner bottom plating, margin plate and angle bars not 
covered by cement, and in the engine space the inner 
bottom plating, are to be increased in thickness as required 
by Tables 6 and 7. The thickness of the frame brackets 
outside the tank is to be increased 2,5mm. in the boiler 
space. 

(b) Where the machinery is fitted aft, the thicknesses 
given in Table 6 for inner bottom plating in engine room 
are to be adopted throughout the engine room. In the 


boiler room the thicknesses are to be increased by the 
increments which would have been added if the machinery 
had been fitted amidships. 


10. Flanging.—Floor plates are not to be flanged. 
Intercostals may be flanged, except under engines, thrust 
blocks, and pillars, and within the range of the additional 
strengthening of the fore part of the bottom, as required by 
Section 11. Where intercostals are flanged the thickness 
is to be increased by 10 per cent. 


11. Manholes and Covers.—(a) Manholes with suitable 
steel covers are to be provided in the inner bottom plating in 
sufficient numbers to permit adequate ventilation, and to 
allow of easy access for the examination of all parts of the 
internal structure. 


(6) Manholes and lightening holes are to be provided 
in the solid floors and intercostal side girders in such numbers 
and positions as will render all parts of the double bottom 
readily accessible. ‘The edges of manholes should be smooth. 


(c) Where the manhole covers are attached by bolts to 
the inner bottom plating, doubling plates or rims are to be 
fitted to receive the fastenings of the covers. 


(d) Where ceiling is not fitted and the manhole covers 
or fittings to the double bottom of cargo holds project above 
the tank top, an angle coaming is to be fitted round each 
manhole with a hatch either of wood or steel. 


12. Free Passage of Air between Divisions.—(a) 
Ample provision is to be made for the free passage of 
air and water from one division to another and to the air 
pipes, by fitting the liners short, or by having a sufficient 
number of holes as near to the inner bottom as possible. 


(b) Air pipes are to be fitted in accordance with. 
the requirements of Section 34, clause 10. 


13. Workmanship and Testing—Al] water-tight 
joints are to have the steel surfaces fitted as close as possible 
to each other, and are to be caulked efficiently. The double 
bottom is to be caulked and made water-tight, and each 
compartment on completion is to be tested with a head of 
water representing the maximum pressure which could be 
experienced in service. 


14. Vessels Loading or Discharging Aground.—In 
the cases of small vessels intended to load or discharge 
while lying aground, it is recommended that the bottoms 
be additionally strengthened in order to withstand the 
exceptional stresses to which they may be subjected. 
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15. Drainage—The pumping and draining arrange- 
ments are to be in accordance with the requirements of 
Section 34, clauses 2 and 3. 


16. Vessels Carrying Oil Fuel in Double Bottom.— 
The modifications required in the scantlings and arrange- 
ments of double bottoms for the carriage of oil fuel are 
contained in Section 20, Sub-Sections C and D. 


ADDITIONAL STRENGTHENING OF THE FORE 
PART OF THE BOTTOM. 


Section 11. 1. Double Frames.—(a) The frames 
are to be doubled from the half length forward to the 
statutory position of the collision bulkhead, from margin 
plate to margin plate of double bottoms, or to the lower 
turn of bilges where a double bottom is not fitted. 


(b) Instead of the double bars required by the previous 
paragraph, single bars may be fitted having flanges each of 
sufficient breadth to take two complete rows of rivets. 


2. Shell Plating —The thickness of the three strakes 
of shell plating next the keel is to be 10 per cent in excess 
of the midship thickness, and this is to be maintained from 
half length forward to the position of the collision bulkhead 
as defined by the Rules. In small vessels two strakes only 
need have this increased thickness if these cover entirely the 
flat of bottom. 


3. Side Girders.—(a) In vessels having double bottoms 
the spacing of the intercostal girders forward of the half 
length is not to exceed 2,15 m., and additional intercostal 
girders attached to the shell and having a height of 0,5 
the depth of the floor at that part are io be fitted extending 
as far forward as practicable. 

(b) Where there is no double bottom in the fore part of 
a vessel, additional intercostal side keelsons are to be fitted 
from the half length to the position of the collision 
bulkhead specified in the Rules. 


4. Riveting —Forward of the half length, the 
rivets connecting the frames to the floors and plating in the 
bottom of vessels are to be spaced 5,5 diameters apart, centre 
to centre. 

The seams of the shell plating are, in all cases, to be 
double riveted. 


5. Flanging.—Floor plates or intercostals are not to be 
flanged within the range of the strengthening required by 
this Section. 


Sections 11-12 


LLOYD’S REGISTER OF SHIPPING. 


SHELL PLATING. 


Section 12. 1. Thickness.—(a) The thickness of 
the shell plating is given in Tables 18 and 19 and the 
reduction towards the ends of the vessel is to be effected 
gradually. 


(b) The strakes of shell plating next the keel are to 
have the thickness maintained forward as required by 
Section 11, clause 2. 


(c) In single screw steamers the plates connected to the 
sternframe, and in twin screw steamers the plates connected 
to the spectacle frame and to the sternframe, are to be of the 
Table thickness required for the side plating amidships. 
Plates on the spectacle frame of twin screw steamers, and 
on the boss of single screw steamers, which require to be 
furnaced are to have the thickness required for propeller 
boss plates given in Tables 18 and 19. The shell plating 
is to be of increased thickness or doubled in the region of 
the hawse pipes. 


(d) In way of long bridges the thickness of the upper 
deck sheerstrake and strake below may be as required for 
side plating. 


(e) Where the breadth of the strakes of shell plating is 
excessive suitable compensation will be required. 


2. Shift of Butts—(a) The butts of shell plating 
are to be arranged to give as good a shift as possible and in 
adjoining strakes butts are not to be nearer each other than 
two frame spaces. Butts of alternate strakes, other than 
the strakes adjacent to flat plate keels, are not to be in the 
same frame space. 


(+) The butts of the sheerstrakes are to be shifted at 
least two frame spaces from the butts of adjacent deck 
stringer plates. 


3. Fitting and Caulking of Butts and Edges.—All 
outside edges of seams and butts are to be either planed or 
chipped fair and then carefully caulked. 


Plates are to be sheared from the faying surface and 
if this be not done the burr caused by shearing is to be 
carefully removed. 


4. Openings in Topside Plating.—(a) Where side- 
light or other openings are cut in the sheerstrake, and the 
sectional area removed is greater than 20 per cent of the 
unpierced plate, compensation is to be provided by increasing 
the thickness of the plating. 
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(b) All openings in the shell plating for cargo doors, 
coal ports, and other purposes, are to have well-rounded 
corners, and arrangements are to be made to maintain the 
transverse and longitudinal strength in way of the openings. 


5. Liners.—The spaces between plating and frames are 
to be closely fitted with liners of iron or steel which are to 
be in one piece and of the same breadth as the flange of 
the frame. 


6. Bulwark Plating.—(a) The spacing between the 
stanchions which support the bulwarks is not to exceed 
1,80 m. The stanchions nearest the ends of a bridge or 
long poop are not to be more than 1,50 m. from the bridge 
or poop bulkhead, and are to be formed of web plates. Where 
the bulwark plating and main rail are cut to form a gangway 
or cargo port, the bulwark stays at each end of the port are 
to be of increased strength. 

(b) Care is to be exercised that continuity of strength 
is maintained at the break of erections; and gangways, doors, 
and other openings in the bulwark plating are to be kept 
well clear of these breaks. Where mooring pipes are fitted 
in bulwarks, the surrounding plating is to be doubled. 


DECKS. 
Section 18. 1. Steel Decks.—(a) Steel decks are 


to be fitted in accordance with the requirements of Tables 
20 to 26. 


(6) The scantlings of upper, second and third decks 
in association with beams on every frame are to be in 
accordance with the requirements of Tables 20, 21 and 26. 
The scantlings for upper decks given in Tables 20 and 21 
headed “Where One Deck is Fitted” apply to the upper 
decks of vessels having no decks below. The heading 
“Where Two Decks are Fitted” refers, as indicated by the 
sub-heading in the Tables, to the cases where the second 
deck is composed of stringers and tie plates or is a complete 
steel deck, and the heading ‘‘ Where Three Decks are Fitted ” 
refers to vessels which have three complete steel decks. 

(c) The thicknesses given in the Tables are associated 
with a tumble-home of 300mm. at the strength deck. If 
the tumble-home is greater or less than 300mm. the 
thickness of the deck plating is to be increased or may be 
reduced to provide the same sectional area of material. The 
deck plating is not, however, to be less in thickness than 
required by Tables 20 to 28. 

(d) The thicknesses given in the Tables are those 
required to be fitted abreast the deck openings, which are 
taken to be 40 per cent of the breadth of deck amidships 
in the upper and second decks, and 50 per cent in the third 


deck. If the width of the openings on the strength deck is 
greater or less than specified above, the thickness of the deck 
plating is to be increased or may be reduced to provide 
the same sectional area of material; and at lower decks, if 
the width of the openings is greater than specified, the 
thickness of the plating is to be increased. The deck 
plating is not, however, to be less in thickness than required 
by Tables 20 to 28. 


(e) The thicknesses given in Table 20 are applicable 
to flush deck full scantling vessels. In vessels having 
superstructures the thickness of the deck stringer and 
plating is to be increased as provided in the Table in pro- 
portion to the total percentage length of superstructures fitted. 


(f) Between the deck openings on the upper and 
second decks the thickness of the deck plating may be 
reduced within the line of the hatchway side coamings 
to that given in the Tables. At decks below the second 
deck, the thickness of the plating within the line of the 
hatchway side coamings may be as given in Table 26 
for deck plating at ends. 

(g) Within a partial superstructure exceeding 15 per 
cent of the vessel’s length the thickness of the upper deck 
may be as required by the Tables for a second deck, and 
the thickness of the second deck may be as required for a 
third deck. 


(h) Where there is indication of particular concentra- 
tion of loading the Committee may require additional 
strengthening to be fitted to the decks. 


(i) Where the beams at unsheathed steel decks required 
by the Rules are not fitted at every frame, the thickness of 
the plating is not to be less than 9 mm. where the spacing 
of the beams is 1,12 m., 10 mm. where the spacing of the 
beams is 1,37 m., and 11 mm. where the spacing of the 
beams is 1,52m. At the sides of deck openings the 
thickness of the plating is not to be less than 11 mm. and 
this thickness is not to be reduced at the ends. 


(j) Where the height of ’tween decks exceeds 2,60 m. 
the thickness of the strength deck is to be increased. 


(i) All steel decks are to be caulked, unless sheathed 
with a properly caulked wood deck. 

(!) Where the length of either the engine or boiler 
room opening exceeds 4,55 m. or the combined length 
exceeds 9,15 m., the deck abreast the openings is to be 
completely plated over. The plating is to extend two frame 
spaces beyond the opening, and is to be tapered thence to 
the stringer plate over a distance equal to the breadth of 
the plating required to be fitted. 
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2. Stringer Plates.—(a) Stringer plates of the 
dimensions given in Tables 20 to 26 are to be fitted on 
the decks indicated. Deck stringer plates are to maintain the 
midship breadth and thickness for 0,5 the vessel’s length 
amidships, and they are to be gradually reduced to the 
scantlings given for stringer plates at the ends of the vessel. 


(6) Within a partial superstructure the thickness of the 
stringer plates may be modified in the same manner as 
permitted for deck plating. 


(c) The stringer plates on all decks are to be connected 
to the shell plating with angle bars of the size required 
by Tables 24 to 26. 


(d) The stringer plates of decks below the weather 
deck are to have an angle bar, 75 mm. by 75 mm., of the 
same thickness as the stringer plate fitted inside the frames. 
The thickness of this bar need not exceed 12,5 mm, The 
space between this angle bar and the shell plating is to be 
filled in with cement. 


8. Tie-plates——(a) Where steel decks are not laid, con- 
tinuous tie-plates of the size given in the Tables are to be 
fitted on the beams upon each side of the hatchways, and 
tie-plates are to be riveted to the hatch end beams in order 
that the ends of the wood deck may be properly fastened. 


(b) Where hatchways exceed normal breadth the deck is 
to be plated between the hatchway sides and the stringer plate. 


(c) Where widely spaced pillars with girders are fitted, 
the scantlings of the tie-plates are to be increased. 


4. Minimum requirements for Steel Decks.—(a) Un- 
sheathed steel lower decks which are additional to those 
required by the Rules or for which credit is not taken in 
ascertaining the thickness of the upper deck are to have a 
thickness not less than 7,5 mm. where beams are fitted on 
every frame and not less than 8,5 mm. where beams are 
fitted on alternate frames. Where these decks are sheathed 
the thickness may be 7 mm. where beams are fitted on every 
frame and 7,5 mm. where beams are fitted on alternate frames. 


(6) Unsheathed steel upper or bridge decks in vessels 
which do not require a steel deck by Tables 20 and 21 are 
not to be less in thickness than 7 mm. for vessels 30,5 m. 
long and 7,5 mm. for vessels 61m. in length where 
beams are fitted on every frame. 


(c) The thickness of the stringer plate is to be 
1 mm. greater than the thickness of the plating. 


5. Continuity of Strength—(a) Care is to be taken 
to preserve the continuity of strength at hatchways, at engine 
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and boiler recom openings and other openings and at 
deckhouses. For this purpose intercostal girders should be 
fitted below the uppermost deck and should be efficiently 
connected to the various coamings and casings by laps or 
brackets, or may be arranged to overlap in a satisfactory 
manner. The requirements at ends of superstructures are 
set forth in Section 22, clause 4. 

(6) Doubling plates are to be fitted round the corners 
of all large openings in the strength deck plating. At the 
deck next below the strength deck doublings or long 
overlaps of the deck plating are to be fitted at the corners 
of the openings. 

6. Wood Decks.—(a) The material employed is to be of 
good quality, properly seasoned, and free from sap, shakes 
and objectionable knots. 

(4) The thickness of the deck is not to be less than 
65 mm. of pine or 50 mm, of teak in vessels not exceeding 
46 m. in length, and 75 mm. and 65 mm. for pine and 
teak respectively in vessels of greater length. 

(c) Where gutter waterways are fitted at the weather 
deck, the angle bar forming the inner edge of the waterway 
is not to be less in thickness than 9 mm. 

(d) Thwartships planks are to be laid at the end 
coamings of all hatchways and deckhouses. 

(e) The width of kauri, oregon and pitch pine planks 
should not exceed 125 mm. and the oregon pine should be 
laid with the grain vertical. 

(f) Where deck planks are 150 mm. in width or under, 
a single fastening will be accepted, but where the width 
exceeds 150 mm., two bolts are required for each plank at 
every beam. 


The bolts are to be galvanised, nuts fitted on the 
under side, and properly sunk with oakum and white lead 
under their heads and carefully covered over with turned 
dowels bedded in white lead, marine glue, or other suitable 
composition. Pine decks not exceeding 75 mm. and teak 
decks not exceeding 65 mm. in thickness are to be fastened 
by bolts 12 mm. in diameter; planks of greater thickness 
are to be fastened by bolts 16 mm. in diameter. 


(g) All decks are to be efficiently caulked and payed. 


(h) The requirements for wood decks in sailing ships 
are given in Section 35, clause 6. 


7. Wood Sheathing.—Where wood sheathing is laid 
over a steel deck, the thickness need not exceed 65 mm. 
of pine, or 50 mm. if of teak. The planking is to be 
efficiently secured to the deck plating between the beams, and 
the wood deck is to be efficiently caulked and payed. 
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8. Deck Compositions.—Where owners desire to use 
compositions as substitutes for wood sheathing on steel 
decks, these decks are to be caulked and made watertight 
prior to the substitute being applied. 

If the chemical composition of the material is such 
that there is a possibility of corrosive action taking place 
between it and the steel, the steel deck is to be coated with 
an approved insulating material. 


9, Water Testing.— Weather decks and gutterways on 
completion are to be water tested by hose. 


INCREASED FRAME SPACING. 


Section: 14. 1. Increased Frame Spacing.— 
(a) Where a spacing of frames greater than that given in 
the Tables is desired, the scantlings of the various parts of 
the structure are to be increased as specified in this Section. 
Where this increase in spacing exceeds 230 mm., special con- 
sideration of the scantlings and arrangements will be given. 

(6) The frame spacing is not to exceed 685 mm. 
between the collision bulkhead and one-fifth the vessel's 
length from forward, and in the peaks the spacing is not 
to exceed 610 mm. 


2. Double Bottom.—(a) The thickness of the floor plates 
and tank side brackets is to be increased at the rate of 
0,5 mm. for every 75 mm. increase in spacing. The floors 
may be stiffened by vertical bars between the intercostal side 
girders instead of being increased in thickness. 

(b) The thickness of the inner bottom plating in the 
holds and the tank margin plate throughout are to be increased 
at the rate of 0,5 mm. for every 100 mm. increase in spacing, 
and the increase in the thickness of the inner bottom plating 
in the engine room is to be 0,5 mm. for every 150 mm. 
increase in spacing. The thickness of the middle line strake 
need not be increased but is not to be less than the remainder 
of the plating. 

(c) Where bracket floors are fitted in the double bottom 
the scantlings of the frames and reversed frames are to be 
increased to give equivalent strength to that required by the 
Tables. The thickness of the bracket plates is to be the 
same as that of the floor plates as increased. 

(d) The thicknesses of the material in the boiler room 
are to be increased by 0,5 the amount of the increase 
required in the holds. 


3. Side Framing.—(a) The scantlings of the side 
framing in the holds and ‘tween decks are to be increased 
so as to give equivalent strength and stiffness to the 
requirements of the Tables. 


(b) All frames are to be extended to the superstructure 
deck where such is fitted. 


4. Shell Plating —The thickness of the bottom and 
side shell plating is to be increased at the rate of 0,5 mm. 
for every 50 mm. increase in spacing. The thickness of the 
sheer-strake and strake below need not be increased, but is to 
be at least equal to the increased thickness of side shell 
plating. 


5. Deck Beams.—The scantlings of the beams and 
beam knees are to be increased to give equivalent strength 
to the requirements of the Tables. 


6. Pillars.—The scantlings of closely spaced pillars and 
of the corresponding runners under the deck beams are to be 
increased to give equivalent strength to that required by the 
Tables. 


7. Deck Plating. —(a) The thickness of the plating of 
the strength deck abreast the openings will not, in general, 
require to be increased with increase of frame spacing. 
Where, however, the thickness of the plating is less than that 
given below, it is to be increased 0,5 mm. for every 100 mm. 
increase in spacing until these thicknesses are reached. 


Length Increased Thickness of Strength 
of Frame | Deck Plating abreast 
Vessel. Spacing. | Openings. 
sith 2S 
Metres. Millimetres. | Millimetres. 
76 760 9 
91,5 760 9,5 
91,5 910 | 10,5 
122 910 | 12,5 
152,5 910 15 


(b) The thickness of the second and third decks is to 
be increased 0,5 mm. where a spacing increased to 910 mm. 
is adopted. This increase does not apply to the stringer 
plates. 


(c) The thickness of the plating between deck openings 
need not be increased with increase of frame spacing. 


(d) No increase will be required to the thickness of 
decks which are sheathed with wood. 


8. Middle Line Bulkhead——Where a middle line 
bulkhead is fitted the spacing of the stiffeners is not to 
exceed 1,52 m., and the scantlings of the stiffeners are to 
be in accordance with the spacing adopted. 
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9. Riveting.—(a) The diameter of the rivets and the 
number of rows of rivets are to be governed by the thickness 
of plating required at the Rule frame spacing. 


(b) The spacing of the rivets is to be determined by 
Table 38. 


(c) Where the Rule frame spacing is below 725 mm. 
and the increase in frame spacing exceeds 75 mm.; the 
spacing of the rivets connecting the side frames to the shell 
plating is to be reduced by one-half of a diameter. 


(d) The riveted attachment of the tank side brackets to 
the margin plate and to the main frames is to be increased in 
respect, of the increased spacing adopted. 


10. General.—In cases in which increased frame 
spacing is adopted, such local increases in scantlings are to 
be made as may be considered necessary. 


BEAMS. 


Section 15. 1. Scantlings.—(a) The scantlings 
of the beams at the various decks are set forth in Tables 
12 and 138. Where the beam spacing is different from 
that shown in the Tables the scantlings of the beams are 
to be suitably modified. 


(¥) Where the beams between one-fifth of the vessel’s 
length from forward and the collision bulkhead are spaced 
more closely than required by Tables 12 and 18, they may 
be reduced so as to give equivalent strength to the require- 
ments of the Tables. 


(c) The sizes of the half beams are to be determined 
by the breadth of the deck amidships in conjunction with 
the greatest length of unsupported beam abreast openings, 
and are to be obtained by interpolation from the sizes given 
in Tables 12 and 13 for beams supported by one, two and 
three rows of pillars. 


(d) The scantlings given in the Tables are applicable 
to a "tween deck height of 2,60 m., and when this height 
is exceeded, the strength of the beams is to be increased in 
proportion to the increased height of ‘tween decks. 


(e) The beams of decks fitted exclusively for the 
accommodation of passengers may be of the size given for 
the beams of long bridge decks. 


(f) Where cargoes such as chilled beef are suspended 
from the beams of decks, which may, at the same time, he 
loaded above, the strength of the beams of cargo decks is to 
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be increased 33 per cent where one tier of quarters is 
carried, 66 per cent where two tiers, and 100 per cent where 
three tiers are carried, 


In the case of weather deck beams, this increase is to 
be 50 per cent for one tier, and 100 per cent for two tiers 
but the scantlings of these beams need not exceed those of 
cargo beams which have been increased for the same 
purpose. 

(g) Through beams with plating are to be fitted in the 
machinery space at the level of each deck wherever possible, 
but where this is impracticable, strong beams are to be fitted. 


(hk) Where the hatchway side coamings and end beams 
are reinforced to compensate for the omission of side and 
corner pillars, the scantlings of the hatchway end beams 
are to be as required by Section 16. 


(i) Where the line of pillars at the side of hatchways 
is more than 450 mm. from the coamings, the overhanging 
half beams will require to be efficiently reinforced or the 
coamings will require to be made sufficiently strong as a 
girder to support the deck loads. 


(7) Beams on which a steel deck is not fitted are to 
have equivalent strength to the requirements of Tables 
12 and 13. 


(k) The breadth of the deck flange of the beam is 
to be suitable for the diameter of the rivets in the deck 
plating. 


(1) The requirements for beams in sailing ships are 
given in Section 35, clause 4. 


2. Spacing.—(a) Beams are to be fitted at every 
frame :— 
(1) At all watertight flats, 
(2) At upper decks of all single deck vessels above 
4,6 m. in depth, 
(3) At unsheathed strength decks, 
(4) At all decks where the frame spacing exceeds 
760 mm. 

(vb) The beams of upper decks in way of poops, fore- 
castles and bridges may be fitted at alternate frames, 
provided that for eight frame spaces within each end of 
the bridge, the beams are fitted at every frame. 


(c) The beams of the various decks are to be placed 
over each other and, as far as practicable, are to be fitted to 
the frames which have reversed angles extended to the 
upper deck. 


ee, ee eee — 


3. Beam Knees.—(a) Beams need not overlap the 
frames. 


(b) The depths of beam knees are to be measured from 
the top of beam at side. 


(c) The depths of beam knees are to be three times the 
depths of the beams given in the Tables, whether at every 
frame or at alternate frames. 


(d) Where the size of the beams has been modified 
either for an alteration of frame spacing or of ’tween deck 
height or to suit special conditions of loading or support, 
the depth of the beam knees is to be three times the depth 
of the beam of bulb angle section required and the number 
of rivets in each arm of the knee is to be governed by the 
actual depth. 


(e) The depths of the beam knees at the upper deek in 
vessels which have not a tier of beams below, and at the 
second deck in two-deck vessels where the hold frames are 
cut or scarphed at the second deck, are to be as required by 


paragraphs (c) and (d), or as given in the following Table, 
whichever is the greater. 


The thickness of these knees is to be in accordance with 
Tables 12 and 13, or as given in the following Table for the 
depth of knee to be fitted, whichever is the greater. 


The beam knees required by this paragraph are to be 
maintained throughout. 


* Depth of Beam Knees. a oa ba Beam Knees. 
sein) |e 
or Channel ~, Channel and ue 
Frame. | Dota, [Mam | “Rororsed | en, [ain 
Fe | nn 
mm. mm. mm. mm. mm. mm. 
180 or less| 380] 8 330 1120 | 11°5 Fl. 
180 535 9°5 855 1200 | 11°5 FI. 
230 660 | 11 380 12703) 12. Fi, 
280 790 | 12 
330 910 | 10°5 Fl. 
380 1040 | 11 Fi. 


* After correction for frame spacing if required. 
For intermediate depths of Rule Frames the beam knees 
are to be obtained by interpolation. 


(f) Where the intermediate frames in ‘tween decks are 
omitted beam knees of ordinary dimensions are to be fitted, 
and the number and spacing of rivets in each flange of the 
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angle lugs connecting the knees to the side plating are to 
be the same as the number and spacing of those attaching 
them to the beam. 


(g) The thickness of beam knees is to be in accordance 
with the requirements of Tables 12 and 18. 


(h) Knees 910 mm. and above in depth are to be 
flanged on their inner edge. 


Where the beam knees are flanged, the thickness may 
be reduced 20 per cent. 


The breadth of the flange is not to be less than 50 mm. 
in brackets not exceeding 610 mm. in depth ; 65 mm. in 
brackets above 610 mm. and not exceeding 910 mm. in 
depth; 75 mm. in brackets above 910 mm. and not ex- 
ceeding 1120 mm. in depth; and 90 mm. in brackets 
exceeding 1120 mm. in depth. 


(?) The number and size of the rivets in both arms of 
beam knees are to be as given in the following Table :— 


Depth of Knee Breadth of Knee | Number| Diameter 
Measured from Measured from of of 
Deck. End of Beam. Rivets. Rivets. 
Millimetres. Millimetres. Millimetres. 
350 250 4 16 
4380 300 4 19 
530 380 5 ue, 
610 430 5 22 
710 530 6 22 
810 610 7 22 
910 690 8 22 
1020 790 , 22 
1120 890 10 22 
1220 990 il 22 
1320 1090 12 22 


(j) Half beams fitted to alternate frames are to be con- 
nected to the coaming plates with double angles; half beams 
fitted to every frame may be connected to the coaming plates 
with single angles of not less thickness than the side coaming 
plates. There are to be two rivets in each flange of the 
angles connecting coamings to the half beams where the 
depth of the half beam is 200 mm., three in beams 220 mm. 
to 280mm. in depth, and four rivets where the depth is 
300 mm. 


4. Rows of Pillars—(a) The numbers of rows of 
pillars are determined in association with the scantlings of 
the beams and are to comply with the requirements of 
Tables 14 and 15. 
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(>) Beams at the ends of the vessel are to be equivalent 
in strength and stiffness to the beams amidships having 
regard to the span, and the scantlings may be obtained by 
interpolation between columns 1, 2, and 3 of Tables 12 
and 13. 


PILLARS AND GIRDERS. 


Section 16. 1. General.—aAll beams are to be sup- 
ported either by closely spaced pillars or by widely spaced 
pillars in association with longitudinal girders under the 
decks. Pillars in *tween decks and holds are to be fitted 
in the same vertical line. 

2. Closely Spaced Pillars.—(a) Closely spaced pillars, 
which may be of either iron or steel, are to be fitted at alternate 
frames in accordance with the requirements of Table 14. 

(b) In way of poops, bridges, and forecastles, the 
scantlings of the pillars under each deck are to be as 
required by the Table for the deck next below. 

(c) Where beams are fitted at every frame, pillars are 
to be attached at their heads to continuous fore and aft 
girders of double angles having the scantlings given in 
Table 14. The girders are to be attached to each beam and 
to the bulkheads by angle lugs. 

(d) The heels of pillars at inner bottoms and at tops 
of deep ballast tanks are to be fitted and riveted to double 
angle bars or tee bars. 

(e) The heads and heels of all pillars are to have a 
bearing fit. 

(f) Pillars which support decks intended exclusively for 
the accommodation of passengers may be 3 mm. less in 
diameter than required by the Table where the diameter is 
75 mm., 6 mm. less where the diameter is 100 mm., and 
10 mm, less where the diameter is greater than 100 mm. 

(g) Additional pillars are to be fitted to the beams 
below deckhouses, windlass, steam winches and capstans, and 
otherwise where considered necessary. 

(h) Where double pillars are fitted for the purpose of 
securing shifting boards, their diameter is to be 0,75 the 
diameter required for single pillars. 

(i) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above, 
the scantlings of the pillars are to be suitably increased. 

(j) Where pillars are fitted on a shaft tunnel, the 
tunnel is to be additionally strengthened under the heels 
of the pillars if necessary. 

(k) Pillars made of approved weldless rolled or drawn 
steel tubes may be of the diameter required by Table 14 for 
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hollow pillars with a reduction of 25 per cent in thickness. 
The steel of which these tubes are made is to have a tensile 
strength of not less than 55 kg. per square millimetre with 
an elongation of not less than 10 per cent in a length of 
200 mm. 


3. Widely Spaced Pillars—(a) Where pillars are 
widely spaced, the scantlings are to comply with Table 15, 
and are to be determined on the basis of length of pillar in 
association with a numeral 

Sci oe (EL 

where § is the fore and aft distance, in metres, from 

centre of span to centre of span ; 


B is that proportion of the breadth of deck, in 
metres, supported by the pillars ; 


H is the sum of the heights of the several super- 
imposed *tween decks measured, in metres, 
from top of beam to top of beam with an 
addition of 1,50 m. for the upper deck in 
Full Scantling vessels, and 1,20 m. for upper 
decks in Complete Superstructure vessels 
and for poop, bridge and forecastle decks. 


In the case of a deck fitted exclusively for the accommo- 
dation of passengers, the height of “tween decks may be taken 
as 1,20m. For superimposed superstructures exclusively 
devoted to such accommodation this height may be taken as 
0,90 m. in each case. 

(b) The scantlings given in Table 15 are arranged for 
pillars made of steel having a tensile strength of from 41 to 
50 kg. per square millimetre. Where steel of 34 to 40 
kg. per square millimetre tensile strength is used, the 
thickness is to be increased 20 per cent beyond the 
requirements of the Table. 

(c) In the "tween decks widely spaced solid pillars, 
having the scantlings given in Table 15a, may be fitted. 
These pillars are to have flat palms at their heads and heels 
and are to be attached by rivets of the number and diameter 
given in the Table. 

(d) Effective arrangements are to be made to distribute 
the support of the pillars to the decks and to distribute the 
load on the pillars at the heels. 

Where non-symmetrical types of girders are fitted longi- 
tudinal and transverse supporting brackets are to be fitted in 
way of the heads of the pillars. 

Where considered necessary by the Committee, the 
attachment of the floors to the intercostals and of the floors 
and intercostals to the inner bottom plating below the heels 
of pillars, will be required to have additional riveting. 


———— SS 
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Where pillars are not stepped on the tank top at the 
intersection of a floor and an intercostal girder, intercostals 
and partial solid floors are to be fitted. Manholes are not 
to be cut in the floors and intercostals helow the heels of 
pillars. 

(e) Doubling plates are to be fitted on the inner bottom 
plating under the heels of widely spaced tubular pillars. 


(f) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above, 
the scantlings of the pillars are to be suitably increased. 


4. Deck Girders at Heads of Widely Spaced Pillars.— 
(a) Where widely spaced pillars are fitted, the beams 
between the pillars are to be supported by deck girders of 
the dimensions given in Tables 16 and 17 and the scantlings 
of the girders are to be determined on the basis of the 
depth of girder in association with a numeral 


S?xBxH 
where § is the fore and aft spacing, in metres, of the 
pillars from centre to centre ; 

B is that proportion of the breadth of the deck 
in metres, supported by the girder ; 

H is the height of the tween decks next above 
the girder, measured in metres, from top of 
beam to top of beam where the pillars in the 
*tween decks are placed immediately over 
those below. 


For upper decks in Full Scantling vessels H may be 
taken as 1,50m. For decks fitted exclusively for the 
accommodation of passengers and for upper decks in com- 
plete superstructure vessels and for poop, bridge and 
forecastle decks H may be taken as 1,20 m. 


For superimposed superstructures exclusively devoted to 
passenger accommodation this height may be taken as 0,90 
metres. 


Where the pillars above a deck are not placed over those 
below, H is to be the sum of the heights of the several *tween 
decks, in metres, above the girder, with an addition as 
specified above for the weather deck, or, is to be increased 
to correspond with the additional load supported. 


(6) Plates, channels, bulb angles and angles forming 
component parts of girders, are to be fitted in long lengths 
and are to be efliciently strapped or lapped at the butts. 


(c) Where girders are formed of channels, these are to 
be attached by two rivets either to the lower flanges of the 
beams, or to short angle lugs fitted to the beams. 


Where girders have double lower angles, the intercostal 
plates are to be attached to the beams by angle lugs 
extending to the bottom of the girder and to the bottom of 
the beams alternately where beams are fitted at every frame, 
and to the bottom of the girder at every beam where beams 
are fitted at alternate frames. 


Where girders have single bulb angles on the lower 
edge, plate brackets supporting the girder are to be fitted not 
more than three frame spaces apart when the beams are on 
every frame, or two frame spaces apart when the beams are 
fitted on alternate frames, and where double bulb angle 
girders are fitted these brackets may be four frame spaces 
apart. At deck girders abreast hatchways the supporting 
brackets are not to be more than two frame spaces apart. 
The beams between these plate brackets are to be attached 
to the girders by angle lugs, which extend alternately to 
the bottom of the beam and to the bottom of the girder. 


(d) Girders are to be efficiently attached to the bulk- 
heads by flanged brackets having a depth equal to twice 
the depth of the girder measured from the top of the beam 
and having the same thickness as the girder plate. 


(e) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above, 
the scantlings of the girders are to be suitably increased. 


5. Reinforced Hatchway Side Coamings and End 
Beams in ‘Tween Decks.—(a) Where the hatchway side 
coamings of *tween decks are designed to act as deck girders, 
the scantlings are to comply with Table 17, and the 
number to be used is given by 


Tite Dene 


where L is the length of hatchway in metres, . 
b is that proportion of the breadth of the deck, 
in metres, supported by the side coaming ; 
H is the height, in metres, of the ’tween decks 
next above the girder, measured as in 
clause 4. 


(6) Where a hatchway side girder does not form part of a 
continuous fore and aft girder, it is to extend for a 
distance equal to two frame spaces beyond each end of the 
hatchway and is to be efficiently attached to the hatchway 
end beams by large gusset plates. 


(c) Plate brackets are to be fitted not more than two 
frame spaces apart. 


(d) Where the hatchway end beams which carry the 
hatchway side coamings are supported by pillars at the 
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centre line only, the scantlings are to comply with Table 17, 
and the numeral to be used is given by 


0,75xLxbxBxH 


where L, b, and H have the same meaning as in para- 
graph (a) ; 
B is half the breadth of the deck in metres at the 
hatchway end beam. 


(e) The hatch end beam knees are to be increased in 
breadth and thickness beyond the ordinary requirements and 
are to be flanged on the edge. 


(/) The frames to which the hatchway end beams are 
attached are to be reinforced if considered necessary. 


(g) In cases where deep hatchway side coamings and 
end beams are fitted, as at weather decks, the arrangements 
will be specially considered. 


6. Riveting.—(a) The number of rivets in the heads 
and heels of solid or hollow closely spaced pillars is to be 
regulated by their diameter in accordance with the following 
Table :— 


Number of | Diameter of 


Diameter of Pillar. avo! avcta: 
Millimetres. Millimetres. 
Not exceeding 90... 2 22 
Above 90 and not exceeding 115... 3 22 
240 02 a 150... + 25 
beast [ive 6 25 


(6) Where pillars are fitted under watertight flats the 
rivet attachment is to be sufficient to withstand the load due 
to water pressure. 


(c) The rivets in the seams of built tubular pillars are 


to be spaced not more than 5 diameters apart, centre to 
centre. 


(d) The rivets in angles or channels forming pillars are 
to be spaced so as to close the work efficiently, and may be 7 
diameters apart, centre to centre. 


(e) The rivets in deck girders are to be spaced so as to 
close the work efficiently,.and may be 7 diameters apart, 
centre to centre. The rivets in the intercostal angle are to 
be spaced not more than 5 diameters apart, centre to centre. 


(/) The flanged brackets at the ends of the girders 
are to be double riveted to the girders and to the bulkheads. 
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7. Machinery Spaces.—(a) The beams in the machinery 
space are to be pillared as far as practicable. 


(b) The requirements regarding the scantlings of bunker 
bulkheads which act as pillars are set forth in Section 21. 


8. Middle Line Bulkheads in lieu of Pillars.—The 
requirements regarding the scantlings of non-watertight 
middle line bulkheads are set forth in Section 21. 


WATERTIGHT BULKHEADS. 


Section 17. 1. Peak and Machinery Space Bulk- 
heads.—(a) A watertight collision bulkhead is to be fitted 
at a distance not less than 5 per cent of the vessel’s length 
from the fore part of the stem at the waterline. 


(b) An after peak bulkhead is to be fitted, and is to 
be arranged to enclose the shaft tubes in a watertight 
compartment. 


(ce) A bulkhead is to be fitted at each end of the 
machinery space. 


2. Additional Bulkheads.—(a) Additiona! watertight 
oulkheads as follows are to be fitted at reasonable spacing :— 


In vessels above 87 m. and not exceeding 102 m. 
in length, an additional watertight bulkhead is to be 
fitted about midway between the collision and boiler 
room bulkheads, making a total of five bulkheads. 


In vessels above 102 m. and not exceeding 123,5 m. 
two additional watertight bulkheads are to be fitted, 
one in the forward hold and one in the after hold, 
making a total of six bulkheads. 


In yessels above 123,5 m. and not exceeding 143,5 m. 
seven watertight bulkheads are to be fitted. 


In vessels above 148,5 m. and not exceeding 164,5 m. 
eight watertight bulkheads are to be fitted. 


In vessels above 164,5 m. and not exceeding 186 m. 
nine watertight bulkheads are to be fitted. 


(b) Where in vessels above 67 m. and not exceeding 
87 m. in length the machinery space is fitted aft, a water- 
tight bulkhead is to be fitted about midway between the 
collision bulkhead and the bulkhead at the fore end of the 
engine and boiler space. 


(c) In vessels in which the fitting of the number of 
bulkheads specified in the preceding paragraphs would inter- 
fere with the requirements of a special trade in which the 
vessel is to be employed, the Committee will be prepared to 
consider proposals from the owner to dispense with one or more 
bulkheads. In all such cases suitable structural compensation 


for the omission of the bulkhead will be required, and a 
notation will be made in the Register Book describing the 
number and position of the bulkheads omitted. 


(d) For bulkheads in sailing vessels, see Section 35. 


3. Height of Bulkheads.—(a) The collision bulkhead 
is to extend in all cases to the upper deck. 


(b) In Full Scantling vessels the bulkheads are to extend 
to the upper deck, except the after peak bulkhead, which, 
subject to the approval of the Committee, may extend to the 
first deck above the load waterline, provided this deck forms 
a watertight flat from the bulkhead to the stern. 


(c) In vessels whose draught does not exceed that which 
could be assigned as a Complete Superstructure vessel the 
bulkheads need extend to the second deck only. 


(d) In all vessels the machinery openings within the 
superstructure are to be efficiently trunked. 


4, Bulkhead Plating—(a) The plating is to be not 
less in thickness than required by Table 31. 


(/) The lowest strake is to be at least 910 mm. in 
height, measured from the tank top, or from the keel in 
vessels having no double bottom, but where there is a double 
bottom on one side of the bulkhead only, the lowest strake 
is to extend at least 300 mm. above the double bottom. 
In all cases the lowest strake iss to be at least 1 mm. 
thicker, and in the case of a stokehold or bunker bulkhead 
this strake is to be 2,5 mm. thicker than required by the 
Table. Where the stokehold or bunker bulkhead forms 
the boundary of oil fuel tank the increase to the lowest 
strake need only be 1 mm. At the end of a stokehold 
space the bottom plating of the bulkhead is to extend to a 
height not less than 610 mm. above the stokehold floor, 


(c) Plates in the limbers are to be 2,5 mm. thicker 
than required by the Table. 


(d) The bulkhead plating is to be doubled or increased 
in thickness in way of the stern tube opening. 


5. Bulkhead Stiffeners.—(a) Vertical stiffeners are to 
be fitted of the size required by Tables 27 and 28, spaced 
760 mm. apart, but this spacing may be increased up to a 
maximum of 910mm. provided the strength be corre- 
spondingly increased. 

The scantlings of stiffeners which are bracketed at one 
end and lugged at the other may be taken as a mean between 
those required by Tables 27 and 28. 
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(0) The spacing of stiffeners of collision bulkheads is 
not to exceed 610 mm. but the scantlings of stiffeners and 
thickness of plating are to be as required by Tables 27, 28 
and 381 for stiffeners spaced 760 mm. apart. 


(c) The lower end of each stiffener is to be attached to 
the shell plating, or to the inner bottom plating, and the 
bracket, or its connecting angle, is to extend to the floor 
adjacent to the bulkhead. 


At each deck level which forms the top of a system 
of stiffeners, plating is to be provided of a character which 
will ensure horizontal rigidity in the bulkhead, and the 
upper brackets on the stiffeners are to be connected to 
angles which extend over a beam space, when beams are 
fitted either at every frame or at alternate frames. In the 
latter case the vertical flanges of the angles are to be increased 
in depth by 20 mm. Other effective means may be adopted 
for securing the necessary structural rigidity in these parts. 


The distance from the heel of the boundary bar to the 
extremities of the arms of the brackets is to be 2,5 times the 
depth of the stiffener and the thickness of the brackets 
and number of rivets in each arm is to be as required by 
Table 30. 


(d) Where bulkhead stiffeners are cut in way of water- 
tight doors in the lower part of a bulkhead, the opening 
is to be suitably framed, and a tapered web plate, stiffened 
on its edge, is to be fitted on each side of the door from 
the base of the bulkhead to well above the door opening. 


Where stiffeners are not cut, but where the space 
between the stiffeners has to be increased on account of 
watertight doors in ‘tween deck bulkheads, the stiffeners 
at the sides of the doorway are to be suitably increased in 
depth and strength so that the efficiency in this neighbour- 
hood is at least equal to that of the unpierced bulkhead, 
without taking the stiffness of the door frame into con- 
sideration. 


(e) Bulkheads are to be suitably strengthened at the 
ends of decks girders and where subjected to concentrated 
deck loads if necessary. 


6. Boundary Angles.—The bulkheads are to be 
attached to the outside plating, decks, and inner bottom by 
single angles, not less than 2,5 mm. thicker than the tabular 
thickness of the bulkhead plating to which they are 
attached. These angles may be single riveted, except where 
situated more than 10,7 m. below the top of the bulkhead, 
when they are to be double riveted in both flanges. The 
flanges of the angles are to be not less than 75 mm. for 
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centre line only, the scantlings are to comply with Table 17, 
and the numeral to be used is given by 


0,75xLxbxBxH 


where L, b, and H have the same meaning as in para- 
graph (a) ; 
B is half the breadth of the deck in metres at the 
hatchway end beam. 


(e) The hatch end beam knees are to be increased in 
breadth and thickness beyond the ordinary requirements and 
are to be flanged on the edge. 


(f) The frames to which the hatchway end beams are 
attached are to be reinforced if considered necessary. 


(g) In cases where deep hatchway side coamings and 
end beams are fitted, as at weather decks, the arrangements 
will be specially considered. 


6. Riveting.—(a) The number of rivets in the heads 
and heels of solid or hollow closely spaced pillars is to be 
regulated by their diameter in accordance with the following 
Table :— 


Diameter of Pillar. Femhts of ee. cie ut 
Millimetres. Millimetres. 
Not exceeding 90... 2 22 
Above 90 and not exceeding 115... 3 22 
> las is 150... 4 25 
alia 6 25 


(0) Where pillars are fitted under watertight flats the 
rivet attachment is to be sufficient to withstand the load due 
to water pressure. 


(e) The rivets in the seams of built tubular pillars are 
to be spaced not more than 5 diameters apart, centre to 
centre. 


(d) The rivets in angles or channels forming pillars are 
to be spaced so as to close the work efficiently, and may be 7 
diameters apart, centre to centre. 


(e) The rivets in deck girders are to be spaced so as to 
close the work efficiently, and may be 7 diameters apart, 
centre to centre. The rivets in the intercostal angle are to 
be spaced not more than 5 diameters apart, centre to centre. 


(f) The flanged brackets at the ends of the girders 
are to be double riveted to the girders and to the bulkheads. 
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7. Machinery Spaces.—(a) The beams in the machinery 
space are to be pillared as far as practicable. 


(b) The requirements regarding the scantlings of bunker 
bulkheads which act as pillars are set forth in Section 21. 


8. Middle Line Bulkheads in lieu of Pillars.—The 
requirements regarding the scantlings of non-watertight 
middle line bulkheads are set forth in Section 21. 


WATERTIGHT BULKHEADS. 


Section 17. 1. Peak and Machinery Space Bulk- 
heads.—(a) A watertight collision bulkhead is to be fitted 
at a distance not less than 5 per cent of the vessel’s length 
from the fore part of the stem at the waterline. 


(b) An after peak bulkhead is to be fitted, and is to 
be arranged to enclose the shaft tubes in a watertight 
compartment. 


(c) A bulkhead is to be fitted at each end of the 
machinery space. 


2. Additional Bulkheads.—(a) Additional watertight 
oulkheads as follows are to be fitted at reasonable spacing :— 


In vessels above 87 m. and not exceeding 102 m. 
in length, an additional watertight bulkhead is to be 
fitted about midway between the collision and boiler 
room bulkheads, making a total of five bulkheads. 


In vessels above 102 m. and not exceeding 123,5 m. 
two additional watertight bulkheads are to be fitted, 
one in the forward hold and one in the after hold, 
making a total of six bulkheads. 


In vessels above 123,5 m. and not exceeding 143,5 m. 
seven watertight bulkheads are to be fitted. 


In vessels above 143,5 m. and not exceeding 164,5 m. 
eight watertight bulkheads are to be fitted. 


In vessels above 164,5 m. and not exceeding 186 m. 
nine watertight bulkheads are to be fitted. 


(0) Where in vessels above 67 m. and not exceeding 
87 m. in length the machinery space is fitted aft, a water- 
tight bulkhead is to be fitted about midway between the 
collision bulkhead and the bulkhead at the fore end of the 
engine and boiler space. 


(c) In vessels in which the fitting of the number of 
bulkheads specified in the preceding paragraphs would inter- 
fere with the requirements of a special trade in which the 
vessel is to be employed, the Committee will be prepared to 
consider proposals from the owner to dispense with one or more 
bulkheads. In all such cases suitable structural compensation 
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for the omission of the bulkhead will be required, and a 
notation will be made in the Register Book describing the 
number and position of the bulkheads omitted. 


(d) For bulkheads in sailing vessels, see Section 35. 


3. Height of Bulkheads.—(a) The collision bulkhead 
is to extend in all cases to the upper deck. 


(b) In Full Scantling vessels the bulkheads are to extend 
to the upper deck, except the after peak bulkhead, which, 
subject to the approval of the Committee, may extend to the 
first deck above the load waterline, provided this deck forms 
a watertight flat from the bulkhead to the stern. 


(c) In vessels whose draught does not exceed that which 
could be assigned as a Complete Superstructure vessel the 
bulkheads need extend to the second deck only. 


(d) In all vessels the machinery openings within the 
superstructure are to be efficiently trunked. 


4. Bulkhead Plating.—(a) The plating is to be not 
less in thickness than required by Table 31. 


(4) The lowest strake is to be at least 910 mm. in 
height, measured from the tank top, or from the keel in 
vessels having no double bottom, but where there is a double 
bottom on one side of the bulkhead only, the lowest strake 
is to extend at least 300 mm. above the double bottom. 
In all cases the lowest strake is: to be at least 1 mm. 
thicker, and in the case of a stokehold or bunker bulkhead 
this strake is to be 2,5 mm. thicker than required by the 
Table. Where the stokehold or bunker bulkhead forms 
the boundary of oil fuel tank the increase to the lowest 
strake need only be 1mm. At the end of a stokehold 
space the bottom plating of the bulkhead is to extend to a 
height not less than 610 mm. above the stokehold floor. 


(c) Plates in the limbers are to be 2,5 mm. thicker 
than required by the Table. 


(d) The bulkhead plating is to be doubled or increased 
in thickness in way of the stern tube opening. 


5. Bulkhead Stiffeners.—(a) Vertical stiffeners are to 
be fitted of the size required by Tables 27 and 28, spaced 
760 mm. apart, but this spacing may be increased up to a 
maximum of 910mm. provided the strength be corre- 
spondingly increased. 

The scantlings of stiffeners which are bracketed at one 
end and lugged at the other may be taken as a mean between 
those required by Tables 27 and 28. 


(0) The spacing of stiffeners of collision bulkheads is 
not to exceed 610 mm. but the scantlings of stiffeners and 
thickness of plating are to be as required by Tables 27, 28 
and 81 for stiffeners spaced 760 mm. apart. 


(c) The lower end of each stiffener is to be attached to 
the shell plating, or to the inner bottom plating, and the 
bracket, or its connecting angle, is to extend to the floor 
adjacent to the bulkhead. 


At each deck level which forms the top of a system 
of stiffeners, plating is to be provided of a character which 
will ensure horizontal rigidity in the bulkhead, and the 
upper brackets on the stiffeners are to be connected to 
angles which extend over a beam space, when beams are 
fitted either at every frame or at alternate frames. In the 
latter case the vertical flanges of the angles are to be increased 
in depth by 20 mm. Other effective means may be adopted 
for securing the necessary structural rigidity in these parts. 


The distance from the heel of the boundary bar to the 
extremities of the arms of the brackets is to be 2,5 times the 
depth of the stiffener and the thickness of the brackets 
and number of rivets in each arm is to be as required by 
Table 30. 


(d) Where bulkhead stiffeners are cut in way of water- 
tight doors in the lower part of a bulkhead, the opening 
is to be suitably framed, and a tapered web plate, stiffened 
on its edge, is to be fitted on each side of the door from 
the base of the bulkhead to well above the door opening. 


Where stiffeners are not cut, but where the space 
between the stiffeners has to be increased on account of 
watertight doors in ’tween deck bulkheads, the stiffeners 
at the sides of the doorway are to be suitably increased in 
depth and strength so that the efficiency in this neighbour- 
hood is at least equal to that of the unpierced bulkhead, 
without taking the stiffness of the door frame into con- 
sideration. 


(e) Bulkheads are to be suitably strengthened at the 
ends of decks girders and where subjected to concentrated 
deck loads if necessary. 


6. Boundary Angles.—The bulkheads are to be 
attached to the outside plating, decks, and inner bottom by 
single angles, not less than 2,5 mm. thicker than the tabular 
thickness of the bulkhead plating to which they are 
attached. These angles may be single riveted, except where 
situated more than 10,7 m. below the top of the bulkhead, 
when they are to be double riveted in both flanges. The 
flanges of the angles are to be not less than 75 mm. for 
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19 mm. rivets, 90 mm. for 22 mm. rivets, and 100 mm. for 
25 mm. rivets, where single riveted, and 125 mm. for 
19 mm. and 22 mm. rivets, and 150 mm, for 25 mm. rivets 
where double riveted. 


7. Riveting.—The rivets in the seams and butts of 
plating and in the boundary bars of bulkheads are to be 
spaced as required by Table 38. Where the distance below 
the bulkhead deck is more than 10,7 m., the vertical 
connections of plates are to be double riveted. The rivets 
connecting stiffeners to bulkhead plating are to be spaced 
not more than 7 diameters, centre to centre, and, in the 
case of stiffeners having no bracket attachment they are to 
be spaced 4 diameters apart for 15 per cent of their length 
from each end. 


8. Caulking and Watertightness.—All watertight 
bulkheads are to be carefully caulked and their watertight- 
ness tested in accordance with clause 13. 


In way of watertight flats the side framing is to be 
cut and bracketed to the deck, or watertightness is to be 
maintained by means of caulked angle chocks, or by cast 
steel or iron chocks efficiently secured and rust jointed. 


9, Watertight Recesses, Decks and Steps in Bulk- 
heads.—(a) Watertight recesses in bulkheads are to be 
framed and stiffened so as to provide equivalent strength 
and stiffness to watertight bulkheads. 


(b) Watertight decks and steps in bulkheads are to 
have beams at every frame of the sizes given for stiffeners 
in Table 28, except where such beams are fitted in short 
lengths bracketed at each end, when they may be based on 
Table 27. 

The horizontal plating is to be 1 mm. thicker than 
required for bulkheads under the same height from the top 
of the bulkhead or from the upper deck. In obtaining 
the necessary scantlings for beams and plating, account is 
to be taken of the spacing of the beams, and in no case 
are the sizes of these beams and thickness of plating to 
be less than required by Sections 15 and 13 respectively 
of the Rules. 


(c) The rivet connections of pillars are to be sufficient 
to withstand the load due to water pressure. 


10. Chain Lockers.—Where chain lockers are fitted 
abaft the collision bulkhead, the bulkheads are to be caulked. 


11. Watertight Longitudinal Bulkheads.—Water- 
tight longitudinal bulkheads are to be equal in strength and 
stiffness to transverse bulkheads of the same depth. 
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12. Watertight Doors.—(a) Watertight doors are to 
be carefully and efficiently constructed and fitted, and 
strongly connected to the bulkhead, and are to be hose 
tested in place. 

(b) Watertight doors are to be capable of being quickly 
closed from the bulkhead deck, and are to have an index at 
the operating position showing whether the door is open or 
closed. The lead of shafting is to be as direct as possible 
and the screw is to work in a gun-metal nut. 


(c) Hinged watertight doors of approved pattern may 
be fitted in “tween decks in approved positions. The 
hinges to these doors are to be fitted with gun-metal pins. 

13. Testing—(a) On completion, ordinary watertight 
bulkheads and deck flats are to be hose tested to the 
Surveyor’s satisfaction. 

(b) Fore and aft peak bulkheads which do not form the 
boundaries of ballast tanks are to be tested by the peaks 
being filled with water to a height of not less than the load 
waterline. 

14. Deep Tanks and Tunnels.—The requirements for 
the construction of deep tanks and peak tanks are contained 
in Section 19 and those for shaft tunnels in Section 18. 


SHAFT TUNNELS. 

Section 18. 1. Tunnel.—Where the engines are 
situated amidships, the shafting is to be enclosed in a 
watertight tunnel of dimensions which permit reasonable 
access for examination or repair of the shafting. 


2. Stiffeners—(a) Tunnel stiffeners are to be of the 
size required by Table 32 and are to be spaced 910 mm. 
apart. The spacing of the stiffeners may be adjusted to 
suit the frame spacing provided an arrangement equivalent 
to the Rule requirements is obtained. The foot of each 
stiffener is to overlap and is to be attached in all cases to 
the tunnel base angle, which angle is to be 2,5 mm. thicker 
than the tunnel side plating. Angle stiffeners 150 mm. in 
depth and all bulb angle stiffeners are to be connected to 
the inner bottom plating by a lug. 

(b) Where the shaft tunnel passes through a deep tank 
the construction is to comply with the requirements of 
Section 19, clause 5. 

(c) Additional stiffening as may be necessary is to be 
provided where masts or hold pillars are stepped on the tunnel. 

3. Plating—The plating on the flat of tunnel sides 
is to be of the thickness required by Table 31 for bulkhead 
plating with stiffeners spaced 910 mm. apart, and the curved 
plating may be of the thickness required for bulkhead 
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plating with stiffeners spaced 760 mm. apart. Where the 
spacing of the stiffeners exceeds 910 mm. the thickness of 
the plating is to be increased at the rate of 1 mm. for 
150 mm. increase in spacing. 


The top plating in way of the hatchways is to be not 
less than 2,5 mm. thicker than the remaining plates, or 
is to be covered with wood not less than 50 mm. thick 
secured by bands and angles so as not to have through 
fastenings in the tunnel plating. 


4. Tunnel Recess.—The plating of the top of the 
tunnel recess is to comply with the requirements for bulk- 
heads. The scantlings of the beams are to be determined 
on the basis of their unsupported span, in conjunction with 
the height of cargo which they may be called upon to 
support, but should not be less than required for watertight 
flats by Section 17, clause 9. 


The rivet connections of the pillars supporting the 
beams are to be sufficient to withstand the load due to 
water pressure. 


5. Riveting.—Riveting and caulking are to be as 
required for ordinary watertight bulkheads. 


6. Entrance Door.—The tunnel is to be provided with 
a watertight door on the engine room bulkhead fitted in 
accordance with the requirements of Section 17, clause 12. 


7. Pipe Tunnel.—If a pipe tunnel is led through the 
forward holds, the scantlings and arrangements are to be 
similar to those required for a shaft tunnel. 


8. Ventilators—Ventilators to tunnels are to have 
scantlings suitable for the pressure to which they may be 
subjected, and are to be made watertight. 


9. Testing —On completion, tunnels are to be hose 
tested to the Surveyor’s satisfaction. 


DEEP TANKS AND PEAK TANKS. 


Section 19. 1. Plating.—The thickness of the 
plating of the boundary bulkheads is to be as required by 
Table 31 for watertight bulkhead plating with stiffeners 
spaced 760 mm. apart. Where the height of the overflow 
pipe above the crown of the tank does not exceed 30 per 
cent of the depth of the tank, the thickness of each strake 
of the plating is to be governed by the depth below the top 
of the tank to the lower edge of strake. Where the height 
represented by 30 per cent is exceeded, the depth given above 
is to be increased by a distance equal to one-half the 
difference between the height to which the overflow pipe 
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extends and the height represented by 30 per cent of the 
depth of the tank. In no case, however, is the thickness to 
be less than 7,5 mm, 


2. Stiffeners—(a) The spacing of the stiffeners on 
the boundary bulkheads is not to exceed 610 mm. 


(b) The stiffeners are to be of the scantlings required 
by Table 34, and are to be determined on the basis of the 
length of stiffener in association with the head H, measured 
from the crown of the tank to the top of the stiffener, 
which is zero where the distance in metres from the crown of 
the tank to the top of the overflow pipe does not exceed 
30 per cent of the depth of the tank. Where the height 
represented by 30 per cent is exceeded, H is to be taken as 
one-half of the difference between the actual height to which 
the overflow pipe extends and the height represented by 30 per 
cent of the depth of the tank. The stiffeners are to be 
bracketed at the deck and inner bottom. The sizes of the 
brackets and the number of rivets are to be as required for 
watertight bulkhead stiffeners of the same size. 


3. Deck.—(a) The beams are to be fitted on every 
frame with scantlings in accordance with Table 12, but are 
to be not less in strength than required for the stiffeners of 
the boundary bulkheads. The beams are to be supported by 
an efficient intercostal girder on each side of the centre line, 
and special attention is to be paid to the riveting at the 
heads and heels of the quarter pillars. 


(6) The deck plating forming the top of the tank is to 
be 1 mm. thicker than required for the boundary bulkheads 
under the same head, but is not to be less than 8,5 mm. 
with beams spaced 635 mm. apart, 10 mm. with beams 
spaced 760 mm. apart, and 11 mm, with beams spaced 
910 mm. apart, but the thickness of the plating is not to be 
less than required by Table 26. If the deck plating is 
sheathed the thickness is to be as required for the plating 
of boundary bulkheads, or as required by the Tables for 
deck plating, whichever of these is the greater. 


4. Framing.—The side frames in deep tanks are to 
be increased 10 mm. in depth beyond the normal frame. 


5. Tunnel.—(a) Where the shaft tunnel passes through 
a deep tank, the spacing of the stiffeners is to be the same 
as the frame spacing, and the scantlings are to be equivalent 
to those required by Table 34, and as provided in clause 2, 
the length of stiffener being taken as the height from the 
base of the tunnel to the top of the flat side. The ends of 
the stiffeners are to be bracketed to the inner bottom. 


Section 19 


(b) The thickness of the plating is to be equivalent to 
that required for the boundary bulkheads of the deep tank, 
having regard to the spacing of the stiffeners in each case. 


6. Washplates.—Efficient washplates are to be fitted 
at the middle line in peak tanks ; they are also to be fitted in 
other water ballast tanks where the breadth exceeds 9,15 m. 


7. Boundary Angles.—The boundary angles of the 
bulkheads are to be single riveted where the depth of the 
tank does not exceed 10,7m. Where this depth is exceeded, 
the boundary angles are to be double riveted except at the 
deck, where they may be single riveted. 


8. Air Pipes.—Air pipes are to be fitted at the 
opposite end to that at which the filling pipes are placed, 
or at the highest part of the tank. Their total sectional 
area is not to be less than the area of the filling pipes, and 
they are to be carried to above the upper deck, and their 
discharge ends are to be always open. Ample provision 
is to be made for the free passage of air to prevent the 
formation of air pockets. 


9. Ventilators.—’Tween deck ventilators to deep tanks 
are to have scantlings suitable for the pressure to which 
they may be subjected, and are to be made watertight. 


10. Riveting.—The riveting is to be as required for 
watertight work except tliat the rivets through the frames 
and shell plating are to be spaced 5,5 diameters apart, 
centre to centre, and the rivets attaching the stiffeners to 
the bulkhead plating are to be spaced 6 diameters apart, 
centre to centre. 


11. Testing.—Tanks are to be tested by a head of 
water equal to 30 per cent of the depth of the tank, or 
2,45 m. whichever is the greater, provided the tanks are fitted 
with overflows or other means to prevent a greater pressure 
than the test head. Where the tanks are not fitted with 
overflows or other similar devices, they are to be tested by a 
head sufficient to give the maximum pressure which can be 
experienced in practice, but in no case less than 2,45m. In 
all cases the pressure to which the tanks will be subjected is 
to be indicated on the plans submitted for approval. 


12. Bulkheads forming part of Watertight Sub- 
division—Where the boundary bulkheads of the tank 
form part of the watertight subdivision of the vessel, the 
scantlings and arrangements of these bulkheads are not to 
be less than required by Section 1’. 
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ARRANGEMENTS FOR CARRYING AND BURNING 
OF OIL USED AS FUEL. 


A. GENERAL. 


Section 20. 1. Flash Point.—(a) The following 
arrangements are applicable only to the cases where the oil 
fuel to be carried is such that its (close test) flash point, as 
determined by a standard type of flash point apparatus, 
does not fall below 65,5° Centigrade. 


(b) For oil fuel with a lower flash point the arrange- 
ments are to be submitted for special consideration. 


2. Record in Register Book.—In vessels arranged to 
use oil as fuel, and where the requirements of this Section 
have been complied with, the following records will be made 
in the Register Book :—‘* Fitted for oil fuel (date) F.P. 
above 150° I.” in cases in which approval has been given 
for the use of oil with a flash point above 65,5° C. The 
notation “ Fiited for low flash oil fuel ” (date) will be made 
in cases where the arrangements have been approved for oil 
fuel with a lower flash point than 65,5° C. 


B. OIL FUEL BUNKERS. 


1. Plating—The thickness of the plating of the 
boundary bulkheads is to be as required by Table 31 for 
watertight bulkheads with stiffeners spaced 760 mm. apart. 
Where the height of the overflow pipes above the crown 
of the tank does not exceed 80 per cent of the depth 
of the tank, the thickness of each strake of the plating 
is to be governed by the depth below the top of the 
tank to the lower edge of strake. Where the height 
represented by 30 per cent is exceeded the depth given 
above is to be increased by a distance equal to one-half 
the difference between the height to which the overflow 
pipes extend and the height represented by 30 per cent of 
the depth of the tank. In no case, however, is the 
thickness to be less than 7,5 mm. 


2. Stiffeners.—(a) The spacing of the stiffeners on the 
boundary bulkheads is not to exceed 610 mm. 


(b) The vertical stiffeners are to be as required by 
Table 34, and are to be determined on the basis of span of 
stiffener between the horizontal supports in association with 
the head H, measured from the crown of the tank to the 
top of each span, where the distance, in metres, from the 
crown of the tank to the top of the overflow pipe does not 
exceed 30 per cent of the depth of the tank. Where this 
height is exceeded, H is to be increased by one-half the 
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difference between the actual height to which the overflow 
pipe extends, and the height represented by 30 per cent of 
the depth of the tank. 


(c) The stiffeners are to be bracketed at the deck and 
inner bottom. ‘The sizes of the brackets and the number of 
rivets are to be as required for watertight bulkhead stiffeners 
of the same scantlings. 


(d) The vertical stiffeners on the boundary bulkheads 
and the side framing are to be supported by horizontal 
girders spaced about 2,45 m. apart. The scantlings of these 
girders are to be as required by Table 33 and are to be 
determined by a numeral 


pec DX HL 
where S = overall length of girder, in metres. 


i.e, S is the distance between the boundary bulkheads 
when the horizontal girders are all fitted within 
the compartment. Where the girders are not 
all fitted within the compartment S is to be 
increased in proportion to the increased span. 


D = one-half the depth of the tank, in metres, where 
one horizontal girder is fitted. 


= one-third the depth of the tank, in metres, where 
two horizontal girders are fitted. 


= one-fourth the depth of the tank, in metres, where 
three horizontal girders are fitted. 


H = the distance, in metres, from the crown of the tank 
to the horizontal girder where the height of 
the overflow pipe above the crown of the tank 
does not exceed 30 per cent of the depth of 
the tank. Where this height is exceeded, H is 
to be increased by a distance equal to one-half 
of the difference between the actual height to 
which the overflow pipe extends and the height 


represented by 30 per cent of the depth of the 
tank. 


(e) The horizontal girders supporting the vertical 
stiffeners of the boundary bulkheads and the side framing 
are to be attached at their ends by flanged brackets. The 
toe of the bracket is not to be nearer the shell plating or 
the bulkhead plating than a distance equal to twice the 
breadth of the wider girder. The brackets are also to be 
double riveted in each arm. 


Supporting bracket plates to the girders are to be fitted 
on every third stiffener or frame; the remaining stiffeners 
and frames are to be attached to the girders by angle lugs. 
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The girders are also to have supporting brackets at 
their intersection. 


(f) In tanks which extend for the full breadth of the 
ship and which exceed 9,15 m. in length, the strength and 
stiffness of the horizontal girders are to be increased in 
proportion to the increased length of tank, and efficient 
transverse wash plate divisions may also require to be fitted 
if considered necessary. 


(g) Where a steel deck abuts on an oil bunker bulkhead, 
the deck plating is to be attached to the bulkhead either by 
double angles, single riveted, or by tee bars. 


3. Tunnel.—Where a tunnel passes through an oil fuel 
tank the scantlings are to be as required for a tunnel in a 
deep water ballast tank, but the angles attaching the tunnel 
plating to the inner bottom are to be double riveted. 


4, Middle Line Bulkhead and Washplates.—(a) In 
tanks extending the full breadth of the ship a middle line 
bulkhead is to be fitted. Where this bulkhead is intact the 
construction is to be as required for the boundary bulkheads. 
If desired, this bulkhead may be perforated provided the 
total area of the openings does not exceed 10 per cent of the 
area of the bulkhead, in which case the horizontal girders 
may be dispensed with and vertical stiffeners of reduced 
size fitted. 


(6) In tanks which extend for the full breadth of the 
ship, quarter washplates are to be fitted. 


5. Decks.—(a) The beams are to be fitted on every 
frame with scantlings in accordance with Table 12, but are 
to be not less in strength than required for the stiffeners of 
the boundary bulkheads. 


(b) The deck plating is to be as required for the crowns 
of deep water ballast tanks. 


6. Riveting.—(a) he seams and butts of the bulk- 
head, deck and tunnel plating and the boundary bars, 
including the stringer angle, are to be double riveted. The 
rivets are to be spaced as required for vessels carrying oil in 
bulk. : 


(6) The seams of the shell plating are to be double 
riveted but ordinary watertight spacing may be adopted. 


(c) The riveted connection of the horizontal girders to 
the bulkheads and shell plating may be by single angles, 
except at the ends of the girder, where they are to be double 
for a distance equivalent to twice the breadth of the girder. 
The rivets are to be spaced 4,5 diameters apart. 
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(d) In middle line bulkheads, whether perforated or 
not, the seams of the plating may be single riveted. 

(e) The rivets attaching the frames to the shell plating 
are to be spaced 5,5 diameters apart, centre to centre. The 
rivets attaching the stiffeners to the bulkhead plating are to 
be spaced 6 diameters apart, centre to centre. 

(f) The attachments of the frame brackets to the 
margin plate in way of the oil fuel bunker are to comply 
with the requirements of Section 20, C 3. 


7. Workmanship.—(a) The workmanship throughout 
is to be of the highest character, and is to be submitted to 
the closest inspection. 

(b) Plates are to be sheared from the faying surface. 

(c) Particular attention is to be given to the removal of 
burrs, drillings and rimerings, 

(d) Where holes for rivets are punched, the diameter 
of the punch is not to be more than 1,5 mm. greater than 
the diameter of the rivet. 

Holes in liners are to be the same size as those in 
the plates. 

Where there is difficulty in securing fairness of the 
holes, drilling in position should be resorted to. 

(e) Where any unfairness exists in rivet holes, they are 
to be rimered and re-countersunk. Larger rivets are to be 
used for rimered holes. 

(f) Surfaces of steel plates are to be fitted close to each 
other, and are to be caulked as far as practicable without the 
use of packing. Where packing is unavoidable, the material 
to be used should be non-soluble in oil. 

(9) Where boundary bars consist of double angles, both 
flanges of each bar are to be caulked. 

(2) Angle or T-bar connections, which are situated on a 
caulking side, are to be caulked. 

(i) Attachments of fittings are to be made, as far as 
possible, without through fastenings. Where through bolts 
are fitted, they should be tapped, grommetted and set up. 


8. Ventilators.—’Tween deck ventilators to oil fuel 
tanks are to have scantlings suitable to withstand the 
pressure to which they may be subjected and are to be made 
watertight. Gauze diaphragms are to be fitted over the 
mouths of the ventilators. 


9. Drainage.—(a) Efficient means are to be provided 
by wells or gutterways, and sparring or lining, to prevent 
leakage from any of the oil fuel compartments from coming 
into contact with cargo, and to ensure that any such leakage 
shall have free drainage into the limbers or wells. 
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(b) Where there is a possibility of oil leakage from 
bunkers, storage tanks, settling tanks, service tanks, pumps, 
heaters, and other apparatus, suitable gutterways, coffer- 
dams, drip trays, or drip screens, are to be arranged, and 
provision is to be made for draining these. 


(c) Where cargo or coal is carried in a compartment 
adjacent to an oil fuel settling tank, which may be heated, 
the compartment side of the tank is to be insulated to 
prevent heating of the cargo or coal. 

(d) Compartments for storing fresh water either for use 
in boilers or for drinking should be separated from oil 
compartments by cofferdams. 


10. Testing—Tanks are to be tested by a head of 
water equal to 30 per cent of the depth of the tank, or 
2,45 m., whichever is the greater, provided the tanks are fitted 
with overflows or other means to prevent the occurrence of a 
greater pressure than the test head above. Where the tanks 
are not fitted with overflows or other similar devices, they 
are to be tested by a head sufficient to give the maximum 
pressure which can be experienced in practice, but in no 
case less than 2,45 m. In all cases the pressure to which 
the tanks will be subjected is to be indicated on the plans 
submitted for approval. 

The attachment of all fittings to oil-tight surfaces 
should be completed before the tanks are tested. In any 
case, all oil-tight surfaces-are to be examined prior to the 
completion of the vessel. 


11. Bulkheads forming part of Watertight Sub- 
division.—Where the boundary bulkheads form part of the 
watertight subdivision of the vessel, the scantlings and 
arrangements of these bulkheads are not to be less than 
required by Section 17. 


C. DOUBLE BOTTOMS. 


1. General.—(a) Oil fuel may be carried in ordinary 
cellular double bottoms. 

() Holes are not to be cut in the centre girder, except 
in way of the narrow tanks at the ends of the vessel. 
The centre girder need not be caulked or tested. 

(c) The lengths of the compartments are to be sub- 
mitted for approval. 

(d) Compartments for storing fresh water, either for use 
in boilers or for drinking, should be separated from oil fuel 
compartments by cofferdams. 


2. Riveting.—(@) Where ceiling is fitted the scantlings 
and riveting may be as required for water ballast tanks. 
Where ceiling is not fitted the inner bottom plating is to 
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have a minimum thickness of 10 mm. when the spacing of 
the frames is as required by the Rules and the seams and 
butts are to be at least double riveted. 


(b) In the engine and boiler spaces the seams and butts 
of the inner bottom plating are to be at least double riveted. 


(c) Ceiling, if fitted, is to be laid on transverse battens, 
leaving at least 50 mm. air space between the ceiling and 
the tank top. 


3. Gussets.—(a) Where gussets are required by Table 8 
at every frame, a continuous plate is to be fitted attaching 
the tank side brackets to the inner bottom, and the number 
of rivets attaching this plate to the tank side brackets and 
to the inner bottom is to be 30 per cent in excess of the 
number required by Table 8. 


Where gussets are required by the Table at alternate 
frames, a continuous plate is to be fitted as described above, 
and the number of rivets attaching this plate to the tank 
side brackets at each frame is to be 60 per cent of the 
number of rivets required by Table 8 at alternate frames. 


The rivets attaching the continuous plate to the inner 
bottom may be spaced 5 diameters apart, but the number in 
each frame space is not to be less than the number connecting 
the plate to the tank side bracket. 

Where gussets are required by the Table at every third 
frame, gusset plates are to be fitted at every second frame 
and the number of rivets in each arm is to be as specified in 
Table 8 for every third frame. 


Where gussets are not required by the Table, the 
number of rivets in the vertical bar attaching the tank side 
brackets to the margin plate is to be increased 40 per cent. 

(0) The holes in the margin plates to take the gusset 
plate rivets are to be countersunk, and countersunk headed 
rivets are to be used. 

(c) The above requirements are also to be complied with 
where oil fuel is carried in bunkers or deep tanks above an 
inner bottom compartment. 


4, Testing.—All double bottom compartments intended 
for carrying oil fuel are to be tested by a head of water 
representing the maximum pressure which could be experi- 
enced in service. 

The attachment of all fittings to oil tight surfaces 
should he completed before the tanks are tested. In any 
case, all oil tight surfaces are to be examined prior to the 
completion of the vessel. 


5. Workmanship.—The workmanship is to be as 
required for Oil Fuel Bunkers. 
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D. FITTINGS AND CONTROL. 

1. General.—In addition to the special requirements 
detailed below, the requirements of Section 34 are to be 
complied with as far as they are applicable in respect to the 
drainage of tanks, oil bilges and cofferdams, and in respect 
to the height of air pipes above the freeboard or super- 
structure decks. 


2. Service, Settling and other Tanks.— Where such 
tanks do not form part of the structure of the vessel, the 
scantlings and arrangements are to be submitted for 
approval. 

In general, the thickness of the plating of these tanks 
is to be not less than 6 mm. but in the case of very small 
tanks, the thickness of the plating may be not less than 
3mm. Adequate stiffening of the plating is to be provided 
where necessary. 


3. Air, Overflow, and Sounding Pipes.—(a) Each 
oil fuel compartment is to be fitted with one or more air 
pipes, the discharge ends of which are to be led to the open 
air in a situation where no danger will be incurred from the 
issuing oil vapour when the compartment is being filled, 
and each is to be furnished with a wire gauze diaphragm 
which can readily be removed for cleaning or renewal. 

Where no overflow pipes are fitted, the sectional area of 
the air pipes to each compartment is to be not less than that 
of its filiing pipe. 

(b) Where overflow pipes are fitted to any oil fuel com- 
partments, they are to have not less sectional area than the 
filling pipes, and are to be so arranged that no oil or vapour 
issuing from them will be a source of danger. 

For this purpose overflow pipes to oil fuel tanks which 
are situated above the level of the engine room floor plates 
are to discharge direct to suitably constructed oil wells or 
overflow tanks of suitable capacity, situated in the lower part 
of the machinery space, or alternatively an approved alarm 
device should be fitted to the overflow pipes. 

Where the overflow pipes are led to tanks which may 
be pumped up with water ballast, non-return valves are to 
be provided on the overflow lines to prevent water ballast 
entering the oil fuel tanks, or, alternatively, a suitable change 
over device is to be provided. 

(c) Each oil fuel compartment is to be provided with a 
suitable means for ascertaining the oil level therein, either 
by sounding pipes or by approved indicating apparatus. 
If sounding pipes are fitted, they are to be led to the 
weather deck, or to an accessible position on a deck above 
the load water line ; short sounding pipes may be approved 
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in the shaft tunnels or machinery spaces, provided they are 
fitted to close automatically or with lock-up screw caps of 
approved type. Doubling plates are to be fitted under all 
sounding pipes. 


(d) Round gauge glasses are not to be fitted either to 
the oil storage, settling, or service tanks, but suitably 
protected gauges of approved design, having flat glasses of 
substantial thickness, and self-closing cocks or valves, may 
be allowed on settling and service tanks. 


(e) Where sounding pipes or gauge glasses of approved 
type are not fitted, the level indicating apparatus is to be of 
approved type and is to be tested after fitting on board, to 
the satisfaction of the Surveyors. 


4. Boiler Insulation—(a) The boilers are to be 
suitably lagged. The clearance spaces between the boilers 
and tops of the double bottom tanks, and between the 
boilers and the sides of the storage tanks or bunkers in 
which oil fuel is carried, are to be adequate for the free 
circulation of air necessary to keep the temperature of the 
stored oil well below the flash point. 


(b) Where water tube boilers are installed, it is recom- 
mended that there should be a space of at least 760 mm. 
between the tank top and the underside of the pans forming 
the bottom of the combustion spaces. 


(c) Funnel dampers, if fitted, must be provided with 
a suitable device whereby they may be securely locked in 
the fully open position. Funnel dampers must not be fitted 
on ships equipped for burning oil fuel only. 


(d) Smoke box doors are to be shielded and well fitting, 
and the uptake joints made airtight. 


5. Oil Fuel Pumps and Oil Burning Appliances.— 
(a) In every ship where steam for main or auxiliary 
machinery required for essential services at sea is to be 
produced by burning oil fuel, there are to be no fewer than 
two units (a unit comprising pressure pump, suction and 
discharge filters, and heater). The pressure pumps for the 
oil fuel burning system are to be entirely separate from the 
feed, bilge and ballast pumps and connections. 


(6) All pumps used in connection with oil fuel are to be 
provided with effective escape valves, which are to be in close 
circuit, i.e., discharging to the suction side of the pumps. 


(c) If the oil fuel is sprayed by steam, meant are to be 
provided to carry or make up the fresh water used for 
this purpose, 
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6. Oil Pipes and Fittings—(a) The oil pressure 
pipes conveying heated oil are to be of solid drawn steel, and 
placed in sight above the platforms in well-lighted parts of 
the stokehold or engine-room. The coupling flanges are to 
be machined so that they are practically metal to metal, any 
jointing material used being the very thinnest possible, and 
impervious to oil heated to 120°C. The scantlings of the 
flanges are to be made suitable for at least 14 kg. per cm?. 
working pressure, or the pressure to which the relief valves 
are loaded, whichever is the greater. 


The pipes, heaters, and their fittings are to be tested 
after jointing to be at least 28 kg. per cm®.,or to double the 
working pressure, whichever is the greater. 


The working pressure of the oil fuel pressure pipes is to 
be determined from the formula contained in Section 6, 
clause 15, of the Rules for Heavy Oil Engines. 


(b) Other oil fuel pipes, and all bilge or water pipes 
passing through oil storage tanks are to be made of iron or 
steel. The coupling flanges are to be machined and the 
jointing material used is to be impervious to oil. The 
scantlings of the flanges are to be made suitable for not 
less than 7 kg. per cm*. working pressure, and, after jointing, 
the oil fuel pipes within the engine and boiler spaces are to 
be tested to 2 kg. per cm*., or twice the working pressure, 
whichever is the greater. All such pipes within the engine 
and boiler spaces are to be led sufficiently high above the 
inner bottom to facilitate inspection and repairs. 


7. Valves and Cocks.—(a) All oil fuel suction pipes 
are to be fitted with valves or cocks at the bulkheads where 
they enter the machinery space. 


(6) In the case of all oil fuel storage, settling and daily 
service tanks, other than double bottom tanks, the suction 
valves or cocks are to be secured to the tanks, and so geared 
that they may be shut off from positions which will always 
be accessible in the event of fire taking place in the compart- 
ment in which they are situated. In the case of peak tanks, 
these valves or cocks are to be fitted on the tank side of the 
peak bulkheads. 


(c) All valves or cocks in the machinery space connected 
with oil fuel installations are to be capable of being con- 
trolled from above the engine and boiler room platforms. 


(d) Where the filling pipes to settling and service tanks 
are not connected to the tanks near the top, they are to be 
provided with valves or cocks, controlled as in the case of 
the suction valves or cocks on these tanks, or else with non- 
return valves, secured to the tanks. 


RULES FOR STEEL SHIPS. 55 


(e) Valves or cocks are to be interposed between the 
pumps and the suction pipes in order that the latter may be 
shut off when the pumps are opened out for overhauling. 

(f) Test cocks or open drains for removing the water 
from oil fuel tanks are not to be fitted unless the cock or 
drain valve be of self-closing type. 

(g) All valves in connection with the oil fuel apparatus 
are to be so constructed as to prevent the possibility of any 
cover being slacked back or loosened when operating the 
valves. 


8. Control of Pumps.—The motive power of the oil 
fuel transfer and unit pressure pumps, and the steam supply 
for the fire extinguishing apparatus, are to be capable of being 
controlled from a position which will always be accessible in 
the event of fire taking place in the compartment in which 
they are situated as well as from the compartment itself. 


9. Compartments for Storage of Fresh Water.—The 
pipes in connection with compartments used for storing fresh 
water either for boilers or for drinking are to be separate 
and distinct from any pipes that may be used for oil or oily 
water and are not to be led through tanks which contain oil. 


10. Tanks for Carrying Oil or Water Ballast 
alternatively.—(a) Where it is intended to carry oil fuel 
and water ballast in the same compartments alternatively, 
the valves or cocks connecting the suction pipes of these 
compartments with the ballast donkey pump, and those 
connecting them with the oil fuel transfer pump, are to be 
so arranged that the oil may be pumped from any one 
compartment by the oil fuel pump at the same time as the 
ballast donkey pump is being used on any other compart- 
ment. Where settling or service tanks are fitted of large 
capacity so that they do not require frequent replenishment, 
the above requirement may be dispensed with. 

(b) In the case of deep tanks which can be used for 
oil fuel, water ballast or cargo, provision is to be made for 
blank flanging the oil fuel and water ballast filling and 
suction pipes when the tanks are being used for cargo, and 
for blank flanging the bilge suction pipes when the tanks 
are being used for oil fuel or for water ballast. 


11. Steam Heating Coils.—(a) Where steam is used for 
heating the oil fuel, either in the bunkers, tanks, or heaters, 
the exhaust drains are to discharge the water of condensation 
into an observation tank where it can be seen whether or 
not it is free from oil. 


(6) The steam heating pipes in contact with the oil fuel 


are to be of wrought iron or steel, and are to be tested, after 
being fitted on board, to twice their working pressure. 


(c) The working pressure of the steam heating pipes is 
to be determined from the formule contained in Section 138, 
clause 16, of the Rules for Engines and Boilers. 


12. Ventilation—The spaces in which the oil fuel 
burning appliances and the oil fuel settling and service tanks 
are fitted are to be well ventilated and easy of access. 


18. General—(a) No wood fittings or bearers are to 
be fitted in the boiler rooms, or in the compartments con- 
taining the settling tanks. 


(b) Savealls are to be fitted at the furnace mouths to 
intercept oil escaping from the burners. 


(c) Bilge suction pipes of lead are not permissible in 
engine or boiler spaces where settling tanks or oil fuel 
appliances are situated. 


(d) Water service pipes and hoses are to be fitted so 
that the stokehold plates and tank top under the boilers 
can at any time be flushed with sea water, and, in addition, 
steam from the auxiliary range of piping is to be led to 
pipes perforated for the emission of steam into the lower 
parts of the boiler room. 


Where steam fire extinguishing apparatus is not fitted, 
equivalent apparatus is to be provided. 


(e) The pumping arrangements of the oil fuel 
installations are to be submitted for approval. 


OIL CARRIED AS CARGO IN DEEP TANKS 
AND PEAK TANKS. 


Section 20a. Where it is desired that a special 
notation be made in the Register Book indicating that a 
deep tank or a peak tank is considered to be structurally 
suitable for the carriage of oil as cargo, the following 
requirements are to be complied with. 


FUEL OIL. 


1. Flash Point.—The flash point of the oil is not to 
be lower than 65,5°C. 


2. Scantlings and Riveting.—(a) The arrangement of 
stiffening, the scantlings, the riveting, the standard of 
workmanship and the system of testing are to be as prescribed 
for oil fuel bunkers. 


(b) The arrangement of washplates is to be as required 
for water ballast tanks. In deep tanks, the decks are to be 
supported by an intercostal girder on each side of the middle 
line. Special attention is to be paid to the riveting at the 
heads and heels of the quarter pillars. 


Section 204 


56 


$. General—The arrangements for ventilation and 
drainage, fittings and control are to be as required for oil 
fuel bunkers. 


4. Notation.—The notation to be made in the Register 
Book will be: “Carrying Fuel Oil, F.P. above 150° F. in 
Deep andjor Peak Tanks,” as the case may be. 


VEGETABLE OIL. 
1. Scantlings and Riveting.—The scantlings, arrange- 
ments and riveting, and the system of testing, may be as 
required for deep tanks carrying water ballast. 


2. General.—The arrangements for ventilation and 
drainage, fittings and control are to be as required for oil 
fuel bunkers. 


3. Notation.—The notation to be made in the Register 
Book will be: “Carrying Vegetable Oil in Deep andjor 
Peak Tanks” as the case may be. 


4. Loading Test.—Before a cargo of oil is loaded the 
tank should be tested under water pressure and examined for 
cleanliness to ensure that it is in a proper condition to 
receive the oil cargo. 


NON-WATERTIGHT BULKHEADS. 


“Section 21. 1. Middle Line Bulkheads.—(a) The 
thickness of the plating is to be 7,5 mm. in the holds, 
and 6,5 mm. in the ’tween decks. The bulkhead is to be 
attached at the top and bottom by single angle bars 2,5 mm. 
thicker than the bulkhead plating. 

(6) The vertical stiffeners are to be of the sizes given 
in Table 35, and may be fitted two frame spaces apart 
provided the frame spacing does not exceed 760 mm. Where 
the frame spacing is greater than 760 mm. the stiffeners are 
to be fitted on every frame and the scantlings may be 
correspondingly reduced. 

Where quarter pillars are fitted the stiffeners may be 
reduced in strength by 20 per cent. 

(c) The stiffeners at the ends of the hatchways are to 
be bracketed at top and bottom, and where reinforced hatch- 
way end beams are fitted, these stiffeners are to be doubled 
or equivalent arrangements provided. The remainder of the 
stiffeners are to be riveted to the beams and are to be 
attached at the bottom by double riveted lugs. 

2. Bunker Bulkheads.—(v) The thickness of the 
plating and the scantlings of the bars at top and bottom of 
longitudinal vertical bunker bulkheads are to be as required 
for the middle line bulkheads except that the lowest strake, 
which is to extend at least 610 mm. above the level of the 
stokehold floor, is to be 9 mm. in thickness. 
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(b) The vertical stiffeners of longitudinal bulkheads 
which act as supports to the deck are to be of the sizes given 
in Table 35. 


(c) Where longitudinal bulkheads do not act as supports 
to the deck the stiffeners are to be of the sizes given in 
Table 35. 


(d) The stiffeners are to be fitted two frame spaces 
apart provided the frame spacing does not exceed 760 mm. 
Where the frame spacing is greater than 760 mm. the 
stiffeners are to be fitted on every frame, and the scantlings 
may be correspondingly reduced. 


(e) The plating of transverse bunker bulkheads is to 
be as required for longitudinal bulkheads, and the stiffeners, 
which are to be spaced 910 mm. apart, are to be in 
accordance with the requirements of Table 35. 


(f) Where sloping bunker casings are fitted, the 
scantlings of the stiffeners are to be suitably increased, and 
the stiffeners are to be additionally supported from the deck 
beams by angle stays, attached by brackets to the deck 
beams and the casing stiffeners. 


DETACHED SUPERSTRUCTURES. 


Section 22. 1. “Short” Deck Superstructures.— 
(a) The scantlings of poops, forecastles and “short” 
bridges (i.e. bridges of which the length does not exceed 
15 per cent of the length of the vessel) are to be in accord- 
ance with the requirements of Table 25. 


(b) All vessels are to have forecastles except in cases in 
which the scantlings of the vessel do not exceed the require- 
ments for complete superstructure vessels. Where the 
conditions of service may necessitate the omission of the 
forecastle, additional sheer is to be provided as may be 
required by the Committee. 


(c) Where steel decks are fitted on poops, short bridges 
or forecastles, the thickness is not to be less than in the 
following Table, except that steel decks which are sheathed 
need not exceed the thickness given in Table 25 for 
stringers and tie-plates. 


Beams at 
alternate frames. 


Beams at 
every frame. 


mm. mm 
Sheathed oe 6,5 7,0 
Unsheathed .... 7,5 8,5 
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The thickness of plating given for forecastles in Table 25 
is applicable to unsheathed decks with beams fitted at every 
frame. Where the decks are sheathed a reduction of 1,5 mm. 
may be permitted in the thickness of the plating, provided 
a minimum of 6,5 mm. is maintained. 


(d) The seams of the side and deck plating and the 
butts of the side plating, stringer plates, deck plating, and 
tieplates may be single riveted. 


2. “Long” Bridges—(a) Where the length of the 
bridge exceeds 15 per cent of the length of the vessel, the 
scantlings are to be as required by Tables 22 and 23. 

(b) The riveting of the butts and seams of the deck 
plating and of the side plating is to be as required by Table 
39. The riveting of the seams of bridge side plating need 
not exceed the riveting of the side shell plating but the 
seams are in every case to be double riveted for four frame 
spaces at the ends. 


3. Framing.—Partial bulkheads are to be fitted in 
bridges below large deckhouses, which bulkheads are to be 
in continuation of watertight bulkheads fitted below. Partial 
bulkheads may also be required to be fitted at other places. 


4. Strengthening at ends of Poops, Forecastles and 
Bridges.—(«) Bridges. At each end of a bridge the upper 
deck sheerstrake and the upper deck stringer plate are to be 
increased in thickness by 50 per cent in the case of long 
bridges and 30 per cent at short bridges. In way of a long 
bridge the sheerstrake, strake below and the upper deck 
plating, as fitted in the wells, are to be extended within the 
ends of the bridge for a distance equal to one-third the 
breadth of the vessel. The bridge side plating is to be 
extended beyond the ends of the bridge and is to be sup- 
ported by plate webs spaced not more than 1,5 m. from the 
ends of the bridge. The bulwark rail is to be connected 
to the bridge end bulkheads by substantial bracket plates, 
and similar bracket plates are to be fitted on the inner side 
of the bulkhead. 


(b) Poops and Forecastles. The additional strength- 
ening prescribed above is to be fitted at the fore end of a 
poop or at the after end of a forecastle, wherever the length 
exceeds 25 per cent of the length of the vessel. 


5. Poop and Bridge Front Bulkheads.—(a) Bulkheads 
at the fore end of bridges, and of unprotected poops the 
length of which is 40 per cent or more of the length of the 
vessel are to have a thickness of 7,5 mm. in vessels 61 m. 
in length and under, and 11 mm. in vessels 116 m. in 
length and above. 


(+) The bulkheads are to be stiffened with bulb angles 
of the sizes given in the following Table :— 


ener] gst tam Laat, teget| , Seost na, atk 
m. mm. ; ™m. aa mm. 

under i 

| 49 [140x75x 7,5) 8 | 109,8/220x75x 10,5) 5 
49 |150x75x 8 | 8 |122 \280x75x11 | 5 
61 |170x75x 8,5) 4 | 184,2|240x90x11,5) 5 
73,2|180x75x 9 | 4 | 146,2)250x90x12 | 5 
85,4/190x 75x 9,5| 4 | 158,6|270x90x12,5) 6 
97,6:200xX75x10 | 5 | 170,8|280x90x13 | 6 


The stiffeners are to be spaced 760 mm. apart, and 
efficiently connected to the deck plating at top and bottom 
by lugs having the number of rivets in each flange specified 
in the Table. 


(c) Bulkheads at the fore end of bridges not covering 
deck openings are to have plating of the thickness required 
by paragraph (), but the stiffeners may be 10 per cent less 
in depth than given by paragraph (0). 


(d) Bulkheads of poops partially protected or less in 
length than 40 per cent of the length of the vessel are to 
have a thickness of 6 mm. in vessels 49 m. in length and 
under, and 9,5 mm. in vessels 122 m. and above in length. 
The bulkheads are to be stiffened by plain angles of the 
size given in the following Table, spaced 760 mm. apart, 
and connected to the deck plating at top and bottom by 
lugs having the number of rivets in each flange specified in 
the Table :— 


Number a: Number 
i : Fi | Le h f Angl ake 

Teggtn| Sige ot Angle (oritivet| 2°RKIY | SiShiteners.”  PLNVEH 
m. mm. ri | m. mm. 

under = 
45,7| 75x65X7,5| 2 106,7 140 75x 10,5 3 
45,7| 90x65x 8 2 122 |150x 75x11 3 
61 |100x75x8,5| 2 | 187,2 170x90x11,5| 3 
76,2|120x75x9 2 | 152,5|180 x 90 x 12 a 
91,5|180x 75x 9,5 3 167,7|180 x 90x 12,5, 4 


6. Bulkheads at After End of Bridges and Fore- 
castles :—The plating of bulkheads at the after end of 
bridges and forecastles is to be 5 mm. in thickness in vessels 
49 m. in length and under, and 7,5 mm. in vessels 122 m. 
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and above in length. The bulkheads are to be stiffened by 
plain angles of the size given in the following table, spaced 
760 mm. apart. 


i 


Length of Size of 
Ship. Angle Stiffeners 
m. mm. 
under 
45,7 65 x 65 x 6,5 
45,7 75 x 65 x7 
76,2 90 x 75 x 7,5 
106,7 100 x 75x8 


7. Deckhouses.—(a) All deckhouses on upper decks, or 
on decks of superstructures, are to be of sufficient strength 
and, where the length of the deckhouse exceeds 10 per 
cent of the length of the vessel, plans showing the scantlings 
and arrangements are to be submitted for approval. 

(6) The sides and ends of large deckhouses are to be 
supported by partial bulkheads and web frames, together 
with intermediate vertical stiffeners. The spacing of the 
partial bulkheads, or webs, is not to exceed 9 m. and, 
where possible, these are to be fitted above the structural 
bulkheads of the vessel. 

Web frames should also be fitted, where possible, at the 
sides of large doors. 

(c) Care is to be taken, as far as possible, to minimise 
the effects of all discontinuities in the structure of deckhouses. 
Continuous coamings are to be fitted below and above doors 
and other openings, and the corners of all openings cut in 
the sides of deckhouses should be well rounded. 


(4) The tops of the deckhouses are to be efficiently 
supported by beams of suitable scantlings, and the beams 
should, as far as possible, be fitted in line with the side 
stiffeners and be connected to them by bracket knees. In 
all vessels exceeding 91,5 m. in length where the top of the 
house forms the weather deck above passenger accommodation 
the beams are to be completely plated over the accommodation. 

(e) The deckhouse sides are to be additionally stiffened in 
way of boats and the decks strengthened in way of the davits. 


RAISED QUARTER DECKS. 

Section 28. 1. Scantlings.—(a) In vessels of the 
raised quarter deck type the scantling numerals and moulded 
depth are to be taken to the upper deck. 

(6) The scantlings and arrangements of the side framing 
in way of the raised quarter deck are to be determined by 
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the moulded depth of the vessel taken to the upper deck in 
association with the framing depth (d) taken in way of 
the raised quarter deck. 

(c) The scantlings of the raised quarter deck stringer 
and plating, sheerstrake and strake below, are to be as 
required by the Tables for a vessel having a longitudinal 
numeral calculated as in paragraph (q@) in association with 
a proportion of length to depth taken to the raised quarter 
deck, but no addition need be made to the thickness of the 
deck stringer and plating on account of proportion of length 
of vessel covered by superstructures. 


2. Break Bulkhead.—The front or break bulkhead of 
the raised quarter deck is to have the thickness of the 
plating required for bridge front bulkheads, and is to be 
efficiently stiffened. 


3. Strengthening at Break.—(a) The upper deck 
stringer plate is to extend abaft the break about four frame 
spaces, and the raised quarter deck stringer plate is to be 
extended about three frame spaces forward of the break ; 
the bridge stringer is also to be extended abaft the break. 

(6) In vessels which require a steel deck or part steel 
deck, the upper deck plating is to scarph the raised quarter 
deck for a length of two to three frame spaces according to 
the size and proportions of the vessel, and the upper deck 
stringer plate is to extend two or three frame spaces abaft 
the deck plating. . 

(c) Sufficient diaphragm plates are to be fitted, of the 
thickness of the break bulkhead plating, to connect the two 
decks. They are to be attached to the decks and bulkhead 
by double angles, and are to be stiffened by an angle on the 
after edge and vertical stiffeners where necessary. 

(d) The upper deck sheerstrake is to be increased in 
thickness and is to be extended for a reasonable distance 
abaft the break. In the case of a raised quarter deck con- 
nected to a long bridge the raised quarter deck sheerstrake 
is to be increased in thickness, and the bulwark plates of 
the raised quarter deck adjoining the bridge side plating are 
also to be increased in thickness. 


CRUISER STERNS. 
Section 24. 1. Length—wWhere vessels have 
cruiser sterns, the length ([_) of the vessel is to be measured 
in the manner required by Section 3, clause 1. 


2. Framing.—(a) The frames abaft the after perpen- 
dicular are to be spaced 610 mm. apart, and are to be of the 
size required for bulb angle frames in peaks, and are to 
extend to the strength deck. 
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(b) Floor plates are to be of a reasonable depth, depend- 
ing upon the form of the vessel, and are to be supported at 
the centre line by an intercostal girder. 


(c) Additional stiffening in the form of web frames and 
longitudinal girders is to be provided as may be necessary. 


3. Beams.—Beams are to have the scantlings required 
by the Rules for the respective decks. 


4. Plating —The plating round the cruiser stern is to 
be of the thickness required by Tables 18 and 19 for side 
shell plating at ends. The riveting of the landing edges and 
butts is to be the same as that of the corresponding strakes 
of shell plating at ends, but the edges and butts are not to 
be less than double riveted up to the strength deck. 


5. Pillaring.—Pillaring arrangements are to be fitted 
to the satisfaction of the Surveyors. 


HATCHWAYS AND DECK OPENINGS. 
Section 25. 1. Height of Coamings.— The 


minimum height of coamings above decks is to be as follows :— 
On upper decks, except as qualified 


below, where exposed to weather ... 610 mm. 


On upper decks of 
vessels whose 
draught does not 
exceed that 
which could be 
assigned aS a 
Complete Super- vessel’s length 
structure vessel, from thestem 610 mm. 


on raised quarter! when aft of the 


decks and on 
decks of super- above «» 460 mm. 


structures where 
exposed to the 
weather 


When within 25 
per cent of the 


On decks inside superstructures the open- 
ings in the latter having no means 


of closing 460 mm. 


On decks inside superstructures the open- 
ings in the latter being closed by 
strong hinged wood doors or wooden 
shifting boards fitted in channels or 


equivalent .. 230 mm. 


On decks below the upper deck, or within an intact 
superstructure, the coaming plates need not 
extend above the deck, but in such cases an 
angle coaming is to be fitted round these 
hatchways ; all openings in decks are required 
to be framed. 


2. Thickness of Coamings.—(a) In hatchways on 
the upper deck or on superstructure decks where exposed 
to the weather, the side and end coamings are to be not less 
than 11 mm. in thickness in vessels exceeding 61 m. in 
length. For vessels 80 m. long, the coamings are to be 
9 mm. in thickness, and for vessels of intermediate length 
the thickness may be obtained by interpolation. 


(b) In hatchways below the upper deck, or within 
an intact superstructure, the side and end coamings are 
not to be less than 10 mm. in thickness. 


8, Construction of Coamings.—(a) Angles connecting 
coamings and deck plating are to be of the thickness of the 
coamings to which they are attached, and where a wood deck 
is fitted, the vertical flange is to extend 10 mm. above 
such deck. 


The angles connecting the side and end coamings are 
to be of the thickness of the coamings. 


(0) Hatchway coamings which are required by 
clause 1 of this Section to extend above the deck, are 
to be caulked and made watertight, and the angles connect- 
ing these hatchway coamings to the deck plating are to be 
turned or welded at the corners. 


(c) The side coamings of all hatchways are to extend 
to the lower edge of the beams. 


(d) Hatchway side coamings, which are 610 mm. or 
more in height above the deck, and which are above 3 m. 
in length, are to be stiffened by horizontal bulb angles, not 
less than 180 mm. in depth, fitted near their upper edges. 


Where hatchways exceed 3,0 m. in breadth, the end 
coamings are to be similarly strengthened, or be made 
equivalent thereto, unless the end coamings are adequately 
protected by the deck erections. 


Additional support is to be afforded by fitting brackets 
or stays from the bulb angle to the deck at intervals of not 
more than 3 metres. Where the coamings are 910 mm. in 
height and above, plans showing the construction are to be 
submitted for approval. 


(e) Where the pillars abreast the hatchways are spaced 
more than 4 frame spaces apart, or where the line of pillars 
at sides of hatchways is more than 460 mm. from the 
coamings, the coamings will require to be made sufficiently 
strong as a girder to support the deck load, and plans 
of such cases are to be submitted for approval. (See 
Section 16.) 


Section 25 


4. Hatchway Beams.—(a) At hatchways which are 
required by paragraph 1 to be 610 mm. in height, the 
hatchway beams and fore and afters are to be of the sizes 
given in Table 36a in vessels 61 metres and more in length. 
In vessels not exceeding 30,5 metres in length the scantlings 
may be taken from Table 363. 


At weather deck hatchways which are required to be 
460 mm. in height, the beams and fore and afters may be of 
the sizes given in Table 368. 


At ’tween deck hatchways the scantlings are to be in 
accordance with Table 36a except in spaces fitted exclusively 
for the accommodation of passengers when they may be as 
given in Table 36s. 


In no case are hatchway beams to be more than 3 metres 
apart. 
(b) Where the height of ’tween decks exceeds 2,60 m. 


the scantlings of the hatchway beams and covers are to be | 


suitably increased. 


(c) The web plate beams are to be stiffened at their upper 
and lower edges by double angles, of the size required by 
Tables A and B except where bulb plates are fitted, when 
the top angles only are required. The angles at the upper 
edges are to extend to the extreme ends in all cases, and are 
not to be recessed where fore and afters are fitted. 


The ends of the web plates are to be flushed up on each 
side by doubling plates, having the same thickness as the 
angle mountings, and at least 180 mm. wide. 


Where no fore and afters are fitted, the alternate web 
plates are to extend to the top of the wood hatches. 


(d) Steel fore and afters are to have angle mountings 
at the upper edges, as required by Table 36, and these 
mountings are to extend to the extreme ends in all cases. 


Bearing pieces of heavy angle bar are to be fitted on 
the lower edge in way of each hatchway beam which they 
cross. 


(e) Wood fore and afters are to be of pitch pine, or 
other wood of not less hardness and strength, and are to 
be free from defects. Steel shoes, at least 180 x 12,5 mm. 
are to be fitted at each end of wood fore and afters, and 
plate bearing pieces, at least 230 x 12,5 mm. in way of each 
hatchway beam which they cross. 


5. Carriers.—(a) All hatchway beams and fore and 
afters are to be efficiently supported at their ends by steel 
carriers, with a length of bearing of not less than 75 mm.; they 
are to be fitted close to the sides and throat of the hatchway 


Section 25 


60 LLOYD’S REGISTER OF SHIPPING. 


beams and fore and afters. Where carriers are of angle 
bars they are to be not less than 12,5 mm, in thickness, and 
one bar of each carrier is to extend at least to the level 
of the deck. 


(6) Where the carriers adopted are of a form such as will 
not permit them to be extended to the deck, the thickness 
of the hatchway side coaming must be increased. 


(c) Where fore and afters extend across hatchway beams, 
strong lugs are to be fitted on the beam to keep the fore and 
afters in position. 


(d) The bottoms of all carriers are to be solid, or are to 
be efficiently secured by not less than two 22 mm. rivets. 


6. Hatch Covers.—(a) Hatch covers are to be fitted to 
the hatchways in way of all laid decks. Solid covers are to 
have a finished thickness of 60 mm. in association with 
an unsupported span of 15m. Where grating covers are 
fitted they are to be of sufficient strength. 


(b) Where it is desired to adopt a wider spacing of beams 
than given above, the thickness of the covers is to be 
increased and is to be not less than 75 mm. where the 
unsupported span is 1°80 m. 


(c) Hatch covers may be dispensed with at decks below 
the upper deck or within an intact superstructure, as 
defined in the last paragraph of clause 1, if desired by the 
owners, and, in any case where they are so dispensed with, 
the Certificate of Classification will be suitably endorsed, 
and a corresponding notation made in the Register Book. 


7. Hatch Rests.—Hatch rests are to be at least 
65 mm. wide and, where necessary, the hatch rests are to be 
bevelled so as to provide bearing surface not less than that 
width. 


8. Cleats, Battens, and Tarpaulins.—Cleats, not more 
than 610 mm. apart centre to centre, are to be fitted to the 
coamings of all hatchways on or above the upper decks, 
unless such hatchways are within an intact superstructure ; 
the end cleats are to be placed not more than 150 mm. from 
the hatchway corners. They are to be of strong section, at 
least 65 mm, wide, and are to be attached by not less than 
two rivets. 

Tarpaulins in good condition, free from jute, thoroughly 
waterproofed and of ample strength are to be provided for 
all hatchways on superstructure decks, in exposed positions 
on upper decks, and within superstructures which are not 
permanently enclosed. Not less than two tarpaulins are to 
be provided to all hatchways in exposed positions. 
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Battens and wedges are to be efficient and in good 
condition. 


At all hatchways in exposed positions on weather decks, 
ring bolts or other fittings for lashings are to be provided. 


Where the breadth of the hatchway exceeds 60 per cent 
of the breadth of the deck in way of the hatchway and the 
coamings are required to be 610 mm. in height, fittings for 
special lashings are to be provided for securing the hatch- 
way covers after the tarpaulins are battened down. 


9. Bunker Hatchways.—The minimum heights of 
coamings of these hatchways are to be in accordance with 
clause 1, and covers, beams, and battening down arrange- 
ments as effective as those required for cargo hatchways are 
to be fitted. If the deck beams in way of these openings 
are cut, fore and aft coaming plates are to be fitted to take 
the beam ends. 


10. Flush Bunker Scuttles—Flush bunker scuttles 
may be fitted in the following positions :— 
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(c) Where escape scuttles are fitted in the "tween decks 
and on decks within intact superstructures, the openings are 
to be provided with angle coamings, and wood covers are to 
be fitted. This requirement may be modified to suit special 
conditions of trade on application being made to the 
Committee by the Owners. 


12. Trunked Hatchways.—Where hatchways are 
trunked through one or more tween decks, and the hatchway 
beams and covers are dispensed with at the intermediate 
decks, the hatchway beams, fore and afters, coamings and 
deck immediately below the trunk are to be adequately 
strengthened, and in such cases plans are to be submitted for 
approval. 


Where the trunkways are intended to take the place of 
‘tween deck pillars in way of the hatches, they are to be of 
steel and are to be efficiently stiffened. 


13. Companions.—Companions on exposed decks should 
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4. Hatchway Beams.—(a) At hatchways which are 
required by paragraph 1 to be 610 mm. in height, the 
hatchway beams and fore and afters are to be of the sizes 
given in Table 36a in vessels 61 metres and more in length. 
In vessels not exceeding 30,5 metres in length the scantlings 
may be taken from Table 368. 


At weather deck hatchways which are required to be 
460 mm. in height, the beams and fore and afters may be of 
the sizes given in Table 868. 


At tween deck hatchways the scantlings are to be in 
accordance with Table 36a except in spaces fitted exclusively 
for the accommodation of passengers when they may be as 
given in Table 36. 


In no case are hatchway beams to be more than 3 metres 
apart. 
(6) Where the height of ’tween decks exceeds 2,60 m. 


the scantlings of the hatchway beams and covers are to be 


suitably increased. 


(c) The web plate beams are to be stiffened at their upper 
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beams and fore and afters. Where carriers are of angle 
bars they are to be not less than 12,5 mm. in thickness, and 
one bar of each carrier is to extend at least to the level 
of the deck. 


(6) Where the carriers adopted are of a form such as will 
not permit them to be extended to the deck, the thickness 
of the hatchway side coaming must be increased. 


(c) Where fore and afters extend across hatchway beams, 
strong lugs are to be fitted on the beam to keep the fore and 
afters in position. 


(@) The bottoms of all carriers are to be solid, or are to 
be efficiently secured by not less than two 22 mm, rivets. 


6. Hatch Covers.—(a) Hatch covers are to be fitted to 
the hatchways in way of all laid decks. Solid covers are to 
have a finished thickness of 60 mm. in association with 
an unsupported span of 15m. Where grating covers are 
fitted they are to be of sufficient strength. 


(b) Where it is desired to adopt a wider spacing of beams 
than given above, the thickness of the covers is to be 
increased and is to be not less than 75 mm. where the 
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Battens and wedges are to be efficient and in guod 
condition. 


At all hatchways in exposed positions on weather decks, 
ring bolts or other fittings for lashings are to be provided. 


Where the breadth of the hatchway exceeds 60 per cent 
of the breadth of the deck in way of the hatchway and the 
coamings are required to be 610 mm. in height, fittings for 
special lashings are to be provided for securing the hatch- 
way covers after the tarpaulins are battened down. 


9. Bunker Hatchways.—The minimum heights of 
coamings of these hatchways are to be in accordance with 
clause 1, and covers, beams, and battening down arrange- 
ments as effective as those required for cargo hatchways are 
to be fitted. If the deck beams in way of these openings 
are cut, fore and aft coaming plates are to be fitted to take 
the beam ends. 


10. Flush Bunker Scuttles—Flush bunker scuttles 
may be fitted in the following positions :— 


(a) On bridge decks, poop decks, raised quarter decks, 
or on upper decks of complete superstructure vessels having 
tonnage openings. 


(6) In positions which are always accessible on decks 
inside superstructures where the openings in the latter are 
closed with efficient closing appliances. 


The scuttles are to be of iron or steel, of substantial 
construction, and are to have screw or bayonet joints. 
Where the scuttles are not secured to the frames by hinges, 
a permanent chain attachment is to be provided. 


11. Escape Scuttles.—(a) Where escape scuttles are 
fitted on the weather decks, strong coamings having a 
minimum height above the deck, as required by clause 1, 
are to be fitted, and are otherwise to comply generally with 
the requirements of this Section. 


(b) Where escape scuttles are fitted on decks inside 
superstructures, the openings in the latter being closed by 
strong hinged wood doors or wood shifting boards fitted in 
channels or equivalent, the scuttles are to be provided with 
either 


1. Strong coamings 230 mm. in height with weather- 


tight wood covers, 
or 


2. Angle coamings with hinged watertight steel 
covers secured by strong backs or closely spaced bolts 
and nuts. 


(c) Where escape scuttles are fitted in the *tween decks 
and on decks within intact superstructures, the openings are 
to be provided with angle coamings, and wood covers are to 
be fitted. This requirement may be modified to suit special 
conditions of trade on application being made to the 
Committee by the Owners. 


12. Trunked Hatchways.— Where hatchways are 
trunked through one or more ’tween decks, and the hatchway 
beams and covers are dispensed with at the intermediate 
decks, the hatchway beams, fore and afters, coamings and 
deck immediately below the trunk are to be adequately 
strengthened, and in such cases plans are to be submitted for 
approval. 


Where the trunkways are intended to take the place of 
’tween deck pillars in way of the hatches, they are to be of 
steel and are to be efficiently stiffened. 


13. Companions.—Companions on exposed decks should 
be of steel and be securely riveted to the deck. 


14. Mast Holes.—In way of mast wedging, where iron 
or steel decks are not fitted, plates are to be riveted to the 
beams, of not less thickness than is required for stringer 
plate amidships, and of not less width than three times the 
diameter of the mast. 


VENTILATORS. 


Section 26. 1. Number and Size.—Ventilators 
sufficient in number and size are to be efficiently fitted to 
weather decks of all vessels. 


2. Ventilator Coamings.—(a) Where exposed to the 
weather the minimum height of coamings of ventilators to 
cargo spaces is to be 910 mm. on upper decks, except as 
qualified below. On upper decks of vessels whose draught 
does not exceed that which could be assigned as a Complete 
Superstructure Vessel, on raised quarter decks and on decks 
of other superstructures, the minimum height of coaming is 
to be 760 mm, except on superstructure decks within one- 
fourth of the vessel’s length from stem where the height is to 
be 910 mm. 


If ventilator coamings are fitted of a greater height 
than 910 mm. and are not efficiently supported by adjacent 
structures, they are to be strongly stayed or bracketed to 
the deck. 


Section 26 
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(6) The scantlings of the coamings and their attachment 
to the deck are to be in accordance with the following 
Tables :— 


VENTILATOR COAMINGS. 


Internal Diameter of Ventilator | Coaming Deck 
Coaming. Plate. Bar. 
mm. Inm. mm. 
150 and not exceeding 200 TBO NTDMOTD RE BS 
Above 200 __,, ii 220 8 75X75x 9 
Bre poy 1 ( ie Fe 320 8,5 |90x90x 9,5 
Fpl eh ss “+ 380 9 90 x 90 x 10 
cot apt tires. s 430 9,5 90 x 90 x 10,5 
» 480 10 90 x 90x 11 


The rivets in these bars are to be 19 mm. diameter for 
ventilators not exceeding 380 mm. in diameter, and 22 mm. 
for ventilators greater than this diameter, and are to be 
spaced 4 diameters apart, centre to centre. 

(c) A steel ring may be riveted to the outside of the 
coaming to provide a proper bearing for the cowl, and the 
housing is to be not less than 380 mm. 

(d) In cases where a steel deck is sheathed with wood 
the coaming is to be riveted direct to the steel deck, and the 
vertical flange of the bar is to extend at least 10 mm. 
above the wood sheathing. 


3. Stiffening of Deck below Ventilators.—The deck 
plating in way of the ventilators is to be efficiently stiffened 
between the beams. 


4, Covers.—All ventilator coamings are to be provided 
with strong plugs and canvas covers or equally efficient 
appliances for closing the openings when the cowls are 
unshipped. 


5. Mushroom and Gooseneck.—Such ventilators when 
fitted to accommodation spaces are to be substantially con- 
structed and efficiently bolted to the deck plating. 


6. Scuttles in Topsides.—Side scuttles to spaces below 
the freeboard deck or to spaces within enclosed superstructures 
are to be fitted with efficient inside deadlights, permanently 
attached and capable of being closed watertight. 


In enclosed superstrnctures permanently allocated to 
passengers or to crew, portable deadlights may be provided if 
stowed beside the scuttles. 


7. Mechanical Ventilation.— Where a system of 
mechanical ventilation is adopted, sketches showing the 
construction of the tanks, fan casings and so forth, on the 
weather deck are to be submitted for approval. 
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8. Alternative arrangements.—Should the owners 
desire it, other arrangements proportionate to those pre- 
scribed in this Section may be adopted. 


ENGINE AND BOILER SPACE. 

Section 27. 1. Engine and Boiler Bearers.— 
(a) Engine and boiler bearers are to be of substantial 
construction and are to be efficiently supported by brackets, 
both longitudinally and transversely. 

(6) Where engines are bolted direct to the inner bottom, 
the thickness of the plating under the engines is to be 
suitably increased. 

(c) In single bottom vessels the floors in the engine 
space are to be increased in depth. 

(d) In all vessels additional fore and aft girders are 
to be fitted in way of the engine seating and thrust block 
seating and are to be attached to the shell. 

(e) Where it is intended to fit engines of special type or 
of greater power than in ordinary cargo carrying steamers, 
the engine seating is to be proportionately increased, and 
plans are to be submitted for approval. 


2. Additional strengthening in Machinery Space.— 
Additional transverse strengthening by means of web frames 
and strong beams, or otherwise, is to be provided in the 
machinery space. 


3. Clearance between Bulkheads and Boilers.—Coal 
bunker and hold bulkheads are to be kept well clear of 
boilers and uptakes. 

Where the boiler room bulkhead is recessed for a boiler, 
the recess is to be of a size sufficient to provide space all 
round the boiler for proper access. 

The roof of the recess is not to be less than 1,20 m. 
clear of the top of the boiler, the space between the bunker 
plating and the uptake is not to be less than 460 mm., and 
a baffle plate is to be fixed between the uptake and the 
bulkhead, or other efficient means are to be provided. 

Uptakes and flat surfaces of boilers are not to be less 
than 460 mm., and cylindrical shells of boilers are not to be 
less than 230 mm., from coal bunker and hold bulkheads, 


4. Protection of Deck under Donkey Boilers.—Where 
donkey boilers are placed on the decks of vessels the deck 
underneath is to be increased 2,5 mm. in thickness, and is to 
be protected by being covered with firebrick or cement not 
less than 50 mm. in thickness. A similar increase in 
thickness and means of protection are to be fitted to decks 
on which fires may be drawn from any donkey boiler. 
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ENGINE AND BOILER OPENINGS. 


Section 28. 1. Extent and Construction of 
Machinery Casings.—(a) Engine and boiler openings on 
the weather deck are to be protected by properly framed 
casings of substantial construction. 


(6) The minimum height of casings on upper decks, 
except as qualified below, is to be 1,80 m. in vessels not 
exceeding 82 m. in length, and 2,30 m. in vessels 122 m. 
in length and above. 


(c) On wpper decks of vessels whose draught does not 
exceed that which could be assigned as a Complete Super- 
structure Vessel, and on decks of superstructures where 
exposed to the weather, the height of the casing is not to be 
less than 0,76 m. 


(d) The engine and boiler openings should be made as 
small as practicable, and as many cross ties as possible are to 
be fitted at each deck. The tops of the side casings are to 
be efficiently connected by beams and plating. 


(e) In the cases of vessels referred to in paragraph (5) 
above, the thickness of the casings is not to be less than 
6,5 mm. for vessels 30 m. in length; 7,5 mm. in vessels 
61 m. in length; and 8,5 mm. in vessels 91 m. and above 
in length ; for vessels included in paragraph (c) above, the 
thickness of the casings is to be 6,5 mm. in vessels up to 
6i m. in length, and 7,5 mm. in vessels 91 m, and above 
in length ; the coaming plates are to be 1 mm. thicker than 
the plating. 


(f) For casings 2,30 m. in height, the stiffeners are to 
be spaced 760 mm. apart, and for the vessels referred to in 
paragraph (0) are to be 75x 65 x6,5 mm. angle in vessels 
30 m. in length; 100 x 75x 7,5 mm. angle in vessels 61 m. 
in length; and 120x75x7,5 mm. angle in vessels 91 m. 
and above in length; for all vessels included in paragraph (c) 
the stiffeners are to be 75 x 75 x7,5 mm. angle. 


(7) The doors in casings on upper decks, except where 
the draught of the vessel does not exceed that which could 
be assigned as a Complete Superstructure Vessel, and on 
raised. quarter decks are to be of steel, substantially con- 
structed, permanently attached and capable of being closed 
and secured from both sides. 


2. Trunk Casings.—Where the engine and_ boiler 
openings in the “tween decks are enclosed by trunk casings 
they are to have 6,5 mm, plating and 7,5 mm. coamings 
and are to be suitably stiffened. Where the casings form the 
boundary of coal bunkers, the requirements of Section 21 are 
to be complied with. 


3. Skylights and Gratings.—Engine room skylights 
are to be substantially constructed, and are to be securely 
bolted or riveted to the coamings. 

Grating openings over stokehold are to be protected by 
hinged plate covers. 


FREEING PORTS, SCUPPERS AND SANITARY 
DISCHARGES. 

Section 29. 1. Freeing Ports.—(a) Where weather 
decks are enclosed by bulwarks, ample provision is to be 
made for rapidly freeing the decks from large quantities of 
water. 

(b) The area of the openings provided for this purpose 
in the bulwarks at the upper decks of full scantling vessels 
and at raised quarter decks, irrespective of the height of the 
bulwarks, is to be in accordance with the following 
Table :— 


Length of Area on each Length of Area on each 
Well. Side. | Well. Side. 
m. m?. pie m. Miles 
4,6 074 | 168 1,12 
7,6 0,84 19,8 1,21 
10,7 0,93 22,8 1,40 
ona, 7 1,02 25,8 1,58 


On other superstructures of standard height the area 
should be one-half of that required in the Table. 


(c) The lower edges of the freeing ports are to be as 
near the deck as practicable and all such openings are to be 
protected by rails or bars spaced not more than 230 mm. 
apart. If hinged doors are also fitted over the openings, their 
hinges are to have brass pins and there are not to be any 
fittings for keeping the doors closed. 


2, Scuppers.—(a) Scuppers sufficient in number and 
size to provide thoroughly effective drainage are to be fitted 
in all decks. 

(b) Where the weather deck stringer angle is cut in 
way of scuppers, a compensating bar is to be fitted below 
the stringer plate. 

(c) Scupper pipes from spaces below the bulkhead deck 
are either 

(1) to be led to the bilges, or 

(2) may be led overboard provided a screw-down 
automatic non-return valve be fitted, capable of being 
operated from above the freeboard deck from a position 
which is always accessible. Means should be provided 
for showing whether the valve is open or closed. 
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Similar arrangements may be required when scuppers 
are led from permanently enclosed spaces above the bulkhead 
deck. 

Scupper pipes from superstructures which are per- 

manently closed at the forward end, but which have tem- 
porary closing appliances at the after end, are to be fitted to 
drain overboard, with the exception of the scuppers within 
the range of the machinery space, which may be led and 
drained to the bilges of the machinery space. Scuppers 
which drain overboard are to be fitted with storm valves, 
or some other approved appliances. 
Scupper pipes from superstructures which have tem- 
porary closing appliances at the forward end are to be led 
overboard and fitted with storm valves or some other 
approved appliances. 


3. Sanitary Discharges.—Sanitary discharges from 
spaces below the freeboard deck are to be provided with 
efficient and accessible means for preventing water from 
passing inboard. Each discharge is to be provided with a 
screw-down automatic non-return valve capable of being 
operated from an accessible position above the freeboard deck. 
Means should be provided for showing whether the valve is 
open or closed. 

Alternatively two automatic non-return valves, without 
positive means of closing, may be fitted provided the upper 
valve is in a position which is always accessible for 
examination under service conditions. 

Similar arrangements may be required at sanitary 
discharges from spaces within enclosed superstructures. 


4. Storm Valves.—Non-return valves are to be fitted 
in substantial metal castings other than cast iron. The 
lower length of pipe is to be iron or steel, galvanised and of 
substantial thickness, not less than standard steam pipe 
quality. 

5. Protection of Pipes in Holds and Bunkers.— 
Where passing through cargo or bunker spaces, the pipes are 
to be protected by a substantial casing which is to be of steel 
in coal bunkers. 


RIVETING. : 

Section 30. 1. Arrangement of Rivets—(a) The 
size and spacing of the rivets in the various parts of the 
structure are to be in accordance with the requirements of 
Tables 38 to 40. 

The diameter of the rivet is to be regulated in general 
by the greater thickness of the parts to be connected, but 
where the difference is considerable, special consideration will 
be given. 


Section 30 


(b) Chain riveting is to be adopted for the butts of 
shell plating and for double and treble riveted joints, except 
for the connections to bar keel, stem, and sternpost. 


2. Form of Rivet.—Rivets are to be increased in size 
under their heads in order to fill the rivet holes properly. 
Pan-headed rivets are to be of the form shown in Table 39, 
except were the holes have been drilled. 


3. Countersinking.—(a) The rivet holes in the plating 
of the shell, weather decks, inner bottom and bulkheads of 
peak tanks and deep tanks, are to be countersunk. 

(b) The countersinking of the rivet holes is to extend 
through the whole thickness of the plate or angle where the 
thickness does not exceed 12,5 mm. Above this thickness 
the countersinking is to extend through nine-tenths the 
thickness of the plate. 

(c) The angles of countersink for plates whose thick- 
ness does not exceed 12,5 mm. is to be about 60 degrees and 
for plates exceeding this thickness the angle is be about 
45 degrees. 


4, Spacing of Rows of Rivets.—(«) The breadths of 
butt straps, end laps, and edge laps, are to be in accordance 
with the requirements of Table 38. 

(6) Rivets are to be kept sufficiently clear of edges of 
material and of each other, and the distance from the centre 
of rivet hole to the edges of plating, butt straps, end laps, 
or angle bars, is not to be less than one-and-a-half rivet 
diameters. 

The distance between the centres of consecutive rows 
of rivets is to be two-and-a-half rivet diameters for edge 
laps ; three rivet diameters for butt straps; three-and-a-half 
diameters in end laps. 


5. Rivets in Seams of Shell Plating.—(a) The 
riveting of the seams of shell plating is to be as required by 
Table 40. 

(6) In vessels 84 m. and above in length the seams 
of the side shel] plating are not to be less than double 
riveted. 

(c) In vessels above 152,5 m. in length an additional 
pair of rivets is to be fitted in each frame space in three 
seams at about one-half the depth of the vessel for 
one-fourth of the vessel’s length in the fore and after 
bodies. The actual position of this additional riveting 
is to depend on the arrangement of the shell plating and the 
special design of the vessel in each case. In vessels above 
160 m. in length one of the above seams, and in vessels 
above 167,5 m. in length two of the above seams, are to be 


RULES FOR 


treble riveted, the remaining seams or seam to be additionally 
riveted, Where the length of the vessel exceeds 183 m. 
the three seams are to be treble riveted. 


Each case requiring this additional riveting is to be 
submitted for the approval of the Committee. 


(d) In single riveted seams one frame rivet is to be 
fitted through the seams at each frame. 


In double riveted seams one frame rivet is to be 
fitted through the seams at each frame, except where the 
frames or edges of the plating are joggled when two rivets 
are to be fitted. 


In treble riveted seams two frame rivets (the upper and 
lower) are to be fitted through the seams at each frame. 


6. Spacing of Rivets.—(«) All butt straps and end 
laps are to have complete rows of rivets. 


(») The rivets attaching the shell plating to the bottom 
frames are to be spaced as follows :— 


Where the frame spacing does not exceed 800 mm., the 
rivet spacing is to be not more than 7 diameters. 


Where the frame spacing exceeds 800 mm. but does 
not exceed 875 mm., the rivet spacing is to be not more than 
64 diameters. 

Where the frame spacing exceeds 875 mm., the rivet 
spacing is to be not more than 6 diameters. 

(c) The rivets attaching the shell plating to the side 
frames are to be spaced as follows :-— 

Where the frame spacing does not exceed 725 mm., the 
rivet spacing is to be not more than 7 diameters. 

Where the frame spacing exceeds 725 mm., but does 
not exceed 800 mm., the rivet spacing is to be not more 
than 6,5 diameters. 

Where the frame spacing exceeds 800 mm., but does 
not exceed 875 mm., the rivet spacing is to be not more 
than 6 diameters. 

Where the frame spacing exceeds 875 mm., the rivet 
spacing is to be not more than 5,5 diameters. 

(d) Where the framing consists of an ordinary frame and 
reverse bar as provided for in Tables 2, 8 and 4, the rivets 
attaching the reversed bars to the frames are to have the 
same spacing as the rivets through the frames and shell 
plating. 

(ec) In deep tanks and in fore and after peak tanks, the 
rivets through the frames and shell plating are to be spaced 


not more than 5,5 diameters apart from centre to centre. 
F 
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(/) Forward of the half length the rivets in both flanges 
of the frame angles connecting the floors to the shell plating 
are to be spaced not more than 5,5 diameters apart from 
centre to centre. 


(g) At the stem, sternframe, and bar keel, rivets are to 
be 6 mm. larger in diameter than required for the 
thickness of the plating, but need not in any case exceed 
28 mm. in diameter, and are to be spaced 5 diameters 
apart from centre to centre. In single screw steamers above 
107m. in length, the after lengths of the shell plating are 
to be connected to the portion of the stern frame below the 
boss with three rows of rivets. 


() In the after peak, the rivets connecting the frames 
to the floors and cross ties are to be spaced not more than 
5 diameters apart from centre to centre. 


7. Butt Straps—Where single butt straps are fitted, 
the straps are to be 25 per cent thicker than the plates to 
be connected. Where double straps are fitted, the thickness 
of the countersunk strap is to be 70 per cent, and the 
thickness of the strap on the opposite side 60 per cent of 
the thickness of the connected plates. 


8. Connection of Longitudinal Angles between 
Frames.—The number of rivets between frames in each 
flange of the angle bars connecting stringer plates and 
intercostal plates to the shell plating is to be in accordance 
with the following Table :— 


Frame Spacing. sy el 
Not exceeding 660 millimetres + 
” ” 760 ” 5 
” ” 840 ” 6 
” ” 910 ” H Ti 


9. Breadths of Flanges of Bars.—The breadths of 
the flanges of connecting angles are to be not less than 
4 times the diameter of the rivet, for rivets up to 22 mm. 
in diameter, and 3,5 times for rivets 25 mm, and over in 
diameter. 


10. General.—The riveting requirements in various 
parts of the structure are to comply with the regulations 
indicated by the following references :— 

(a) Framing.—Section 6, clause 7. 
(b) Straps of Web Frame and Side Stringer Face 

Bars.—Section 7, clause 2. 

(c) Tank Side Brackets.—Section 10, clause 8. 
(d) Bottom Forward.—Section 11, clause 4. 
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(e) Wider Frame Spacing.—Section 14, clause 9. 
(f) Beam Knees.—Section 15, clause 3. 
(g) Half Beams to Coaming Plates.—Section 15, 
clause 3. 
(h) Pillars and Girders.—Section 16, clause 6. 
(‘) Bulkheads.—Section 17, clause 7. 
() Shaft Tunnels.—Section 18, clause 5. 
(k) Deep Tanks.—Section 19, clause 10. 
(1) Oil Fuel Bunkers.—Section 20, Sub-Section B, 
clauses 6 and 7. 
(m) Oil Fuel Compartments.—Section 20, Sub- 
_ Section C, clauses 2 and 8; Section 20a, clauses 1 
and 2. 
(xn) Detached Superstructures. — Section 22, 
clause 1. 
(0) Ventilators.—Section 26, clause 2. 


CEILING AND CARGO BATTENS. 

Section 31. 1. Ceiling.—(a) In single bottom vessels 
close ceiling is to be fitted from the centre keelson to the 
upper part of the bilges. The ceiling is to be made in 
hatches as far as practicable, but when not so arranged is to 
be fastened to the reversed frames in such a manner as to 
permit easy access for the purpose of survey, or for cleaning 
and painting. 

(b) In vessels having double bottoms, ceiling is to be 
laid over the limbers at the bilges and under the hatchways. 
The ceiling at the limbers is to be readily removable for 
inspection of the bilges.- Ceiling may be omitted under the 
hatchway provided the inner bottom plating is increased 
2 mm. in thickness in way of the hatchways. 

(c) Where the cargo is intended to be discharged by 
grabs or similar mechanical appliances, it is recommended 
that the ceiling be doubled or the inner bottom plating 
be increased 5 mm. in thickness. 

(d) Where the covers or fittings of the manholes of the 
inner bottom in cargo holds project above the tank top, they 
are to be protected by an angle coaming around each man- 
hole, fitted with a hatch either of wood or steel. 

(e) If the ceiling be laid on the top of the plating, it 
is to be embedded in a substantial composition such as 
Stockholm tar and cement. If the ceiling be not so 
embedded, it is to be laid on battens 40 mm. thick to 
permit the drainage water to pass to the wells or bilges. 

(f) The thickness of the wood ceiling is to be not less 
than 65 mm. in vessels exceeding 61 m. in length and 
50 mm. in all smaller vessels. 

(g) The requirements regarding ceiling over double 
bottom compartments in which oil fuel is carried are set 
forth in Section 20, Sub-Section C, clause 2 (r). 
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2. Cargo Battens in Cargo Spaces.—(a) Cargo battens 
are to be fitted above the upper part of the bilge and in the 
*tween decks of all types of vessels and in permanently 
enclosed spaces in bridges, poops, and other deck superstruc- 
tures. 

(4) Cargo battens should be 50 mm. in thickness, and 
the clear spacing between adjacent rows is not to exceed 
230 mm. 

(c) The cargo battens specified in the preceding para- 
graphs may be dispensed with at the request of the Owner. 
Tn such cases the certificate of classification will be endorsed 
“Cargo battens not fitted,” and this notation will also be 
printed in the Register Book. 


CEMENTING AND PAINTING. 


Section 32. 1. Cementing.—(a) In single bottom 
vessels the frames and plating of the bottom to the upper 
parts of the bilges are to be efficientiy covered with Portland 
or other approved cement, which may be mixed with sand or 
other material to form a suitable composition. Care is to be 
taken to have a proper thickness of cement at the edges, and 
to keep the watercourses clear all fore and aft. 

(b) In double bottoms the frames and and shell plating 
are to be efficiently cemented in the tanks under the boiler 
room, except where these tanks art intended solely for the 
carriage of oil fuel. Elsewhere inside the double -bottom 
cement may be dispensed with. 

In all cases the plating at the bilges is to be efficiently 
cemented or coated with a suitable composition. If cement 
is used, it should not extend above the upper edges of the 
tank margin angle. 

(c) Where asphalt, enamel cement, or similar com- 
positions are to be used, the same is to be sanctioned by the 
Owners, and samples are to be submitted for the approval of 
the Committee. 

(d) Before any covering is applied, care is to be taken 
to ensure that the plating is thoroughly clean, and, in 
addition, where asphalt, enamel cement, or similar com- 
positions are used, that the surface is dry. 


2. Painting.—(a) All steel and ironwork, not covered 
with cement, should receive at least two coats of paint of 
suitable composition. Previous to the painting, the surface 
of the steel and iron is to be thoroughly cleaned, and the 
painting of external steelwork should be delayed as long as 
possible. 

(b) If desired by the Owners, cement washing may be 
adopted inside of double bottom tanks instead of painting. 


RULES FOR STEEL SHIPS. 67 


STEERING GEAR. 

Section $3. 1. Steering Gear—(a) All vessels 
are to be fitted with two independent steering gears. 

(b) In vessels exceeding 76 m. in length, one of the 
steering gears is to be operated by power. 

(c) Hand gear of the right and left-handed screw and nut 
type is not to be fitted in vessels exceeding 91,5 m. in length. 

(d) In all vessels an arrangement of blocks and tackle 
or other suitable alternative may be accepted as one of the 
two means for steering, provided it is fitted to the satisfaction 
of the Surveyor. 


2. Plans.—In the case of rod and chain gear, complete 
ptans of the main and auxiliary gears are to be submitted for 
approval showing clearly particulars and scantlings of the 
chains and rods, brake, sheaves, spring buffers, Warwick 
screws, shackles and other attachments, also the blocks, leads 
and tackle for the auxiliary gear. 


3. Scantlings—(a) The scantlings of tillers and quad- 
rants are to be as given in Table 45. Quadrants and tillers 
are to be well shrunk on or bolted to the rudder head 
in addition to being secured by a key of suitable size. 
The area of the arms at ends may be one-third of the 
area given in the Tables, and where a quadrant tiller is 
not keyed to the rudder head, the area of the arms of the 
quadrant may be of these reduced dimensions throughout 
their length. Where cast steel tillers are fitted the scantlings 
are to be equivalent to those given in the Table. 

(b) The diameters of the steering chains and rods, and 
the corresponding radii of quadrant tillers are given in 
Table 45. Where the radius of quadrant or length of tiller 
differs from that given in the Table, the diameter of jthe 
steering chain is to be suitably modified. 

(c) Allsteering chains are to be subjected to the breaking 
and proof tests as seb forth for short link cables in 
Section 14 of the Rules for the Quality and Testing of 
Materials. ‘These tests are to be carried out at a proving 
establishment recognised by the Committee, and the 
certificates are to be produced. 

4. Power of Engine.—The power of the steering engine 
is to be such that the rudder can be put from hardover to 
hardover in 30 seconds while the vessel is going ahead at full 
sea speed. 

5. Spare Gear.—A set of spares is to be provided 
consisting of one complete spring buffer and one extra spring, 
two tested chains each equal to the longest length in the 
gear, two Warwick screws, four shackles, four connecting 
links, and four rod-pins.- 
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6. Rudder Stops.—Suitable stops for the rudder should 
be securely fastened to the deck in way of the tiller or quad- 
rant tiller. The stops of the steering engine are to be fitted 
at a smaller angle of helm than the rudder stops. 


7. Locking or Brake Gear.—An efficient locking or 
brake arrangement is to be fitted to keep the rudder steady 
when a change of gear is required. 


8. Protection of Steering Gear.—In steamers above 
76 m. in length, not having full poops, the after steering 
wheel and gear are to be protected by a substantially con- 
structed steel house. 


9. Springs.—Springs or buffers are to be fitted to all 
power operated steering gears. 


10. Leads of Steering Chains.—(a) The leads of the 
steering chains are to be as direct as possible and sharp bends 
are to be avoided. 

(b) The diameters of leading block sheaves, measured 
at the centre of the chain, are not to be less than sixteen 
times the diameter of the steering chains, and the pins of the 
sheaves are not to be less than twice the diameter of the 
chains. 


PUMPING ARRANGEMENTS. 


Section 34. 1. General—tIn steam vessels the 
pumping arrangements according to the division of holds, 
rise of floor and other conditions are to be as follows, 
and plans of these arrangements are to be submitted for 
approval. 


2. Hold and Tank Drainage.—(a) All steam vessels 
are to be provided with efficient pumping plant, having the 
suctions and means for drainage so arranged that any water 
which may enter any compartment of the ship, or any water- 
tight section of any compartment, can be pumped out through 
at least one suction when the vessel is on an even keel, and 
is either upright or has a list of not more than five degrees. 
Wing suctions will not be required in narrow compartments 
at the ends of the vessel. 


(b) In vessels having only one hold, and this over 
35,5 m. in length, bilge suctions are to be fitted in suitable 
positions in the after half-length, also in the forward half- 
length, of the hold. 

(c) Where close ceiling is fitted over the bilges, arrange- 
ments are to be made whereby water in~a hold compartment 
may find its way to the suction pipes. 

(d) Efficient means are to be provided for draining water 


from insulated chambers. (See Section 38, clause 10, Rules 
for Refrigerating Machinery and Appliances.) 
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(¢) Where the inner bottom plating extends to the ship’s 
side the bilge suctions may be placed either in a well the full 
width of the double bottom, or in wells placed at the wings 
and also at the centre line if the top plating has inverse 
camber. 


The latter wells are to be formed of steel plates and the 
capacity of each well is not to be less than 0,17 cubic metres. 


Steel bilge hats of reasonable capacity may be used 
where the spaces to be drained are of small dimensions. 


(/) Where access manholes to bilge wells are necessary, 
they are to be fitted as near to the suction strums as 
practicable. 


(y) Access to the bilge suction strum of a hold well 
should not be obtained by means of a manhole in the 
machinery space W.T. bulkheads, or tank top plating in the 
machinery space, if it be possible to avoid doing so. 


Where, however, this arrangement. is necessary, the 
manhole cover should be of hinged type and an instruction 
plate, in raised letters, should be affixed in a well-lighted 
position, to the effect that this door must be kept shut, 
except when access is required. 


3. Engine and Boiler Space Drainage.—(w) Where 
the engine and boiler spaces are common and there is no 
double bottom, and the rise of floor is not less than 5°, one 
centre main bilge line and one independent power pump 
direct suction are to be fitted; but, if the rise of floor is 
less than 5°, additional main line bilge suctions are to be 
fitted at the wings. 


(b) Where the engine and boiler spaces are common and 
the double bottom extends the full length of the space, 
forming bilges at the wings, two power pump suctions (one 
of which may be an independent power pump direct suction) 
are to be fitted to the bilge on each side. Where the inner 
bottom plating extends to the ship’s side three main bilge line 
suctions and an independent power pump direct suction are 
to be fitted, either in a well the full width of the double 
bottom or in wells, placed at the wings and also at the centre 
line where the top plating has inverse camber. 

(c) Where the main engine room(s), the boiler room(s) 
or the auxiliary engine room(s) are separated by W.T. bulk- 
heads, the number and position of the main bilge line 
suctions are to be the same as in cargo holds. 


In addition to the main bilge line suctions, an indepen- 
dent power pump direct bilge suction is to be fitted in each 
of the main and auxiliary engine rooms and boiler room(s). 
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(d) The main water circulating pumps are to be fitted 
with direct bilge suction connections, provided with 
non-return valves, to the lowest level in the machinery 
space and of a diameter at least two-thirds that of the sea 
inlet. 

Where only one bilge injection is fitted, as in single 
screw vessels, this suction and the independent power pump 
direct bilge suction are to be fitted at opposite sides of the 
engine room, except in the case of a vessel having open 
floors in the machinery space and a rise of floor not less 
than 5°, when these suctions are to be fitted as near the 
centre line as practicable. 

(e) The number of power driven bilge pumps is to be in 
accordance with the requirements of Section 4 of the Engine 
and Boiler Rules: but, in lieu of the bilge pump direct 
suction to the engine room referred to in clause 5 of that 
Section, a steam ejector suction of the same bore may be 
fitted. 


4. Fore and After Peak Drainage.—(w) Where the 
peaks are fitted as water ballast tanks, a separate power 
pump suction is to be led to each. Where not used for 
water ballast and a main bilge line suction is not titted, an 
efficient manual pump is to be fitted in the fore peak. 
Where the after peak is used as a ballast tank, no drain valve 
or drain cock is to be fitted to the bulkhead; but where 
not so used, it is to be drained by a manual pump or 
power pump suction, or by means of a self-closing cock in a 
readily accessible position. Where the flats above the peak 
tanks, or the chain locker are situated below the load water 
line, a manual pump or a power pump suction is to be 
provided. 

(b) Where a suction pipe is led from the engine room 
through a hold space to the fore peak, it is to be provided 
with a screw-down valve capable of being operated from an 
accessible position above the load water line, the chest being 
secured to the collision bulkhead inside the fore peak. 


5. Tunnel Drainage.—(a) The tunnel well is to be 
fitted with a power pump suction. 


(6) Where the tank top in the tunnel slopes from aft to 
forward, a bilge suction is to be provided at the forward end 
of the tunnel, in addition to the tunnel well suction 
required by paragraph (a). 


6. Pipe System.—(a) The arrangement of valves and 
their connections are to be such as to prevent the possibility 
of water passing from the sea or from water tanks into the 
cargo or machinery spaces, or from one compartment to 
another. To effect this requirement, the bilge connection 
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to any pump having also a suction from the sea should be 
made either by means of a non-return valve or a cock which 
cannot be open at the same time to the sea, or to water 
tanks and to the bilges. Valves in all bilge distribution 
boxes are to be of the non-return type. 


Where connections are provided for bilge suction hoses, 
screw-down non-return valves are to be fitted at the branches 
to which the hoses are attached. 

In the case of rotary pumps not having non-return 
valves incorporated in them, the direct bilge suctions are to 
be fitted with non-return valves. 

(b) Cocks and valves connecting all bilge suction pipes 
are to be fixed in accessible places above the stokehold and 
engine room platforms. 

(c) All pipes from the pumps which are required for 
draining cargo or machinery spaces are to be entirely distinct 
from pipes which may be used for filling or emptying spaces 
where water is carried. 


(d) Bilge suction pipes are not to be carried through 
the double bottom tanks, if, as is generally the case, it is 
possible to avoid doing so. Bilge pipes where they pass 
through deep tanks and are subject to the full pressure due 
to the head of water in the tanks are to be of substantial 
strength and are to be tested, after fitting, to the same 
pressure as the tanks through which they pass. 


(e) All suction and discharge pipes are to be efficiently 
secured in position and strapped to prevent lateral movement. 
The pipes are to be made in suitable lengths with flanged 
joints. 

(f) Efficient expansion joints or bends are to be pro- 
vided in each range of pipes and where the connections at 
bulkheads and other structural parts of the vessel are made 
with lead bends the radii of the bends and the distance 
between the axes of the straight parts of the pipe are each to 
be not less than three diameters, and the length of the bend 
is to be at least eight diameters of the pipe. 


(g) The suctions in machinery spaces are to be led 
from easily accessible mud-boxes placed, whenever practicable, 
above the level of the working floor, with straight tail pipes 
to the bilges, and having covers secured in such a manner as 
to permit of them being expeditiously opened and closed. 
The suction ends in hold spaces are to be enclosed in strum- 
boxes having perforations not more than 10 mm, in diameter 
whose combined area is not less than twice that of the 
suction pipe, and the boxes are to be so constructed that 
they can be cleared without breaking any joint of the 
suction pipe. Suction pipes in tunnel wells are to have 
similar strum-boxes. 


(k) Lead pipes are neither to be used within coal 
bunkers nor are they to be attached to bunker bulkheads, 
except in the case of steam fishing vessels, tugs, and 
tenders. 


7. Bilge Pumps.—(a) Each power bilge pump is to be 
arranged to draw water from any hold or machinery com- 
partment of the vessel, except where manual pumps only are 
permissible. 


(b) Each power bilge pump required by Section 4 of 
the Rules for Engines and Boilers, is to be capable of 
giving a speed of water through the pipes of the largest 
diameter required by the formula (clause 9) of not less than 
122 m. per minute, under ordinary working conditions. 
Where, however, two bilge pumps are worked from the 
main engines, the capacity of each main engine bilge pump 
may be half that required above. 


Alternatively, the capacity of the main engine bilge 
pumps may be less than that required above, provided the 
deficiency be made good by the independent power pump 
connected to the main bilge line. 


(c) All power pumps which are essential for bilge 
service are to he of self-priming type. 


(d) Manual pumps are at all times to be workable from 
a position above the load water line. 


8. Watertight Buikhead Fittings—(a) No drain 
valve or drain cock is to be fitted to the collision bulkhead. 


(b) No drain valves or drain cocks are to be fitted to 
the engine and boiler room bulkheads, or other watertight 
bulkheads, unless they are arranged so as to be accessible at 
all times and are so geared that they may be shut off from a 
position above the load water line. 


(c) Where owners desire to fit non-return valves to 
bilge suction pipes in order to decrease the risk of flooding 
after damage, such valves are to be of an approved pattern. 


(d) All other cocks and valves in connection with bilge 
and ballast suction pipes, unless otherwise specifically men- 
tioned in the Rules, are to be fitted in places where they are 
at all times accessible. 


(e) In the case of deep tanks which may be used for 
either water ballast or cargo, provision is to be made for 
blank flanging the water ballast filling and suction pipes 
when the tank is being used for cargo, and for blank 
flanging the bilge suction pipes when the tank is being used 
for water ballast. 
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(f) Valve chests, cocks, pipes, and other fittings attached 
to the bulkheads or to the tunnel plating are to be secured 
by means of studs screwed through the plate, or by tap 
bolts, and not by bolts passed through clearing holes. 


9. Diameters of Bilge Suction Pipes.—(«) The 
inside diameters of bilge suction pipes, in mm., are to be 
in accordance with the following formule to the nearest 
5 mm. 


26 4 v/a (B + D) es eC) 


for main bilge line suctions and direct bilge suctions to the 
"pumps, but in no case are these suctions to be less than the 
size required for the branch bilge suction to any one com- 
partment. 


26 + » [488 C (B + D) bee Sar | te) 


for branch suctions to cargo and machinery spaces, 
where L = length of vessel, in metres. 
B = breadth of vessel, in metres. 
D = moulded depth to bulkhead deck, in metres. 
C = length of compartment, in metres, 


(6) No main suction pipe is, however, to be less than 
50 mm. in bore, and no branch pipe is to be less than 50 mm, 
in bore, or need be more than 100 mm. in bore. 

(c) The area of each branch pipe connecting the bilge 
main to a bilge distribution chest is to be not less than the 
combined area of the two largest branch bilge suction pipes 
connected to that chest, but need not be greater than the 
size required for the bilge main suction pipe. 

(d) Bilge suction pipes to fore and after peaks, and to 
the tunnel well, are to be not less than 55 mm. in bore, 
except in vessels not exceeding 61 m. in length, in which 
case they may be 50 mm. diameter. 


10. Air Pipes.—(a) Air pipes are to be fitted at the 
outboard corners of the water ballast tanks at the opposite 
end of the tank to that at which the filling pipes are placed, 
or at the highest part of the tank. 

(b) Air pipes are to be led to above the load water line. 

(c) In the case of tanks which can be pumped up, the 
total cross sectional area of the air pipes is to be not less 
than that of the respective filling pipes. 

(d) Where air pipes extend above the freeboard or 
superstructure decks, the height from the deck to the 
opening is to be at least 910 mm. in wells on freeboard 
decks, 760 mm. on raised quarter decks, and 460 mm. on 
other superstructure decks which are immediately above the 
freeboard deck. 
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11. Sounding Pipes.—(v) All water spaces and com- 
partments, except the main engine and boiler compartments, 
are to be provided with straight open-ended sounding pipes, 
fitted as near as practicable to the pump suctions. 

(b) Doubling plates, or their equivalent, are to be fitted 
under all sounding pipes for the rod to strike upon. 

(c) Sounding pipes, including those for the double 
bottom pelow machinery spaces, should extend to positions, 
above the load water line, which are at all times accessible. 

Where this arrangement is not practicable, short 
sounding pipes may be fitted, provided they be in readily 
accessible positions, and be furnished either with non- 
detachable screw caps, or with cocks haying parallel plugs 
with permanently secured handles so loaded that, on being 
released, they automatically close the cocks. 

(d) No sounding pipe is to be less than 32 mm. bore. 

(e) In the case of insulated holds, sounding pipes, not 
less than 65 mm. bore, are to be provided both above and 
below the insulation. 

These sounding pipes are to be efficiently insulated. (See 
Section 3, clause 11, Rules for Refrigerating Machinery 
and Appliances.) 

(f) Where elbow sounding pipes are fitted, they are to 
be efficiently supported and of substantial thickness in 
order to withstand the use of the sounding rod. 


12. Protection of Pipes.—Ali air and sounding pipes, 
suction and discharge pipes, and scupper and soil pipes are 
to be effectively protected where necessary against risk of 
damage from cargo or coal. 


13, ‘Tween deck Seupper Pipes.—’T'ween deck scupper 
pipes are to be fitted in accordance with the requirements of 
Section 29, clause 2. 


14, Vessels Fitted for Burning and Carrying Oil 
Fuel.—The requirements of Section 20 are also to be 
complied with. 


15, Sailing Vessels.—The requirements for pumping 
in sailing vessels are set forth in Section 35, clause 9, 


16. Vessels employiag Electric Propulsion.—The 
requirements of Section 5, clause 13, paragraph (0) of the 
Rules for Electric Propelling Machinery, are to be 
complied with. 


SAILING VESSELS. 


Section 35. 1. General.—Sailing vessels are to be 
constructed in accordance with the rules and regulations for 
steamers, with the exceptions contained in the following 
clauses. 


RULES FOR 


2. Framing.—(a) All reversed frames are to extend to 
the upper deck. 

(b) Sailing vessels above 6,1 m., and not exceeding 
10 m. moulded depth, are to have one tier of beams below 
the upper deck, spaced not more than two frame spaces 
apart, or equivalent transverse stiffening is to be provided. 

(c) Sailing vessels above 6,1 m., and not exceeding 
8,2 m. moulded depth, are to have a deep web frame, of the 
breadth and thickness of the second deck stringer plate, 
fitted in way of each mast, and connected to the outside 
plating with double angles. These web frames are to extend 
to the upper deck, and are to be provided with efficient 
lateral support. 

(d) Where the moulded depth is above 8,2 m., and 
does not exceed 10 m., instead of the deep web frames 
prescribed in the preceding paragraph, partial bulkheads, with 
efficient lateral support, are to be fitted in way of each mast. 


3. Panting Arrangements.—In addition to the 
panting arrangements required by Section 7, panting 
beams and stringers are to be fitted at the after end of the 
vessels where the moulded depth exceeds 4,5 m. 


4. Beams.—Where the length of the midship beam 
does not exceed 9,15 m., the upper and second deck beams 
are to be 10 mm. deeper than given in Tables 12 and 18 for 
upper deck beams of the same length in steamers where one 
tier of beams only is fitted; and where the length is above 
9,15 m. the upper, second, and third deck beams are to be 
20 mm. deeper than given in the Tables. The depths of 
the beam knees are to be correspondingly increased. 


5. Bulkheads.—In sailing vessels only the foremost or 
collision bulkhead will be required, and it is to be placed at 
not less than one-tenth the vessel’s length abaft the fore 
part of the stem. 


6. Decks.—(a) In vessels which are not required to have 
complete steel decks, the decks in way of the masts are to 
be plated from side to side of the vessel. 

(b) The thickness of wood decks is not to be less than 
9) mm., and the margin planks of the weather deck are 
to be of either teak or greenheart. 


re 


7. Bulwark Stanchions.—The stanchions which 
support the bulwarks are not to be spaced more than 1,50 m. 
apart. Where stanchions are fitted on the butt straps of the 
bulwark plating, the straps are to be sufficiently broad to 
receive the spur in the middle of the stanchion, and the 
bulwark plating is to be doubled or fitted with vertical 
straps in way of the intermediate stanchions. The heel of 
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each stanchion is to be attached by not less than four 
22 mm. bolts. Their size may be from 35 mm, to 50 mm. in 
diameter, regulated by the length of the stanchion and the 
size of the vessel. 


8. Mast Rings —The mast rings are to be formed of 
bulb angle of suitable size. 


9. Pumps.—Hand pumps are to be fitted in number 
and position as may be required for the efficient draining of the 
vessel. The pumps are to be capable of being worked from 
the upper deck or from above the load waterline, and the 
bottoms of the pump chambers are not to be more than 
7,30 m. above the suction rose. 

The sizes of the hand pumps are not to be less than 
given in the following Table :— 


i 


Hand Pumps. 


Tonnage under Upper Deck. 


Barrel. | Tail Pipe. 


~| Millimetres. | Millimetres. 


Not exceeding 500 tons| 100 | 50 
Above 500 tons but not | 
exceeding 1000 ,, 115 57 
eePEOUU! 55 a ZU ies 125 65 
, 2000 tons ... re ae 140 70 


10. Equipment.—(a) Where a sailing vessel has a poop, 
bridge, top-gallant-forecastle, or a raised quarter-deck, the 
equipment number is to be increased one-fifteenth above 
that for a flush-deck vessel. 

(») One of the bower anchors must have the weight 
required by the Tables, but otherwise the weights of bower 
anchors may be regulated in accordance with Section 39, 
clause 4 (a). 


11. Strengthening of Bottom Forward.—The re- 
quirements of Section 11 of the Rules do not apply to 
Sailing Ships. 


MASTS, SPARS AND RIGGING. 


Section 36. Sailing Vessels. 1. Lower Masts. 
(a) The scantlings of lower masts are to be as given in 
Table 49 and the length of the mast is to be measured 
from the deck to the hounds. 

(b) The mizzen masts of barques may be reduced one- 
fifth in diameter from that given in the Table, and the 
thickness of the plating may be in accordance with the 
reduced diameter. 
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(c) The diameter of the lower mast at the cap is not to 
be less than that of the heel of the topmast, nor less than 
the greatest diameter of the lower topsail yard at centre. 

(d) Where angle stiffeners are required these stiffeners 
are to be fitted for the full length of the masts. 

(e) The butts of the plating are to be treble riveted 
above the mast partners; elsewhere they may be double 
riveted. The seams are to be double riveted throughout. 

(f) Where pole masts are fitted, the length for deter- 
mining the scantlings of the lower mast is to be taken 
from the deck to the hounds. In such masts additional 
strengthening is to be provided from below the lower yard 
to above the normal position of the lower mast cap. 

(7) Doubling plates are to be fitted in way of the mast 
wedging and where masts are wedged at more than one deck, 
the doubling plates are to extend from below the lower to 
above the upper wedging. 

(h) The heels of all masts and their steps are to be 
efficiently strengthened. 


2. Topmasts.—(a) The length of the topmast is to be 
measured from the lower mast cap to the topmast hounds. 

(b) The plating is to be of the thickness given in 
Table 50. The butts are to be treble riveted and the seams 
may be single riveted. 

(c) The diameter of the topmasts at the lower cap, 
sheave hole and topmast cap is not to be less than that of 
the yards at these places. 

(d) Doublings are to be fitted in way of the lower mast 
cap, in way of the fid holes and in way of the sheave holes 
where such are cut, and at the head. 

(e) Efficient cheek plates are to be fitted to topmasts 
whose length exceeds 7,30 m. 


3. Topgallant Masts.—The diameter of the topgallant 
mast is not to he less than the diameter of the topgallant yard. 


4. Yards.—(a) The diameter of the yards and the thick- 
ness of the plating are to be in accordance with Table 50. The 
butts are to be double riveted and the seams single riveted. 

(+) The plating is to be doubled in way of cleats and at 
the centre to beyond the truss hoops. 

(c) Topsail and topgallant yards, where of pitch pine, 
are not to be less in diameter than 20 mm, per metre of length, 

5. Bowsprits.—(a) The thickness of the plating is to 
be as given in Table 49. 

(6) Doubling plates are to be fitted in way of the bow- 
sprit wedging. 
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(c) Bowsprits exceeding 710 mm. in diameter are to 
have a vertical diaphragm plate extending from within the 
wedging to beyond the bobstay band, connecting the upper 
and lower parts of the bowsprit, and, in addition, two angle 
stiffeners of the size given in the Table are to be fitted. 
Bowsprits 710 mm. and under in diameter are to have angle 
stiffeners, extending the full length of the bowsprit, at the 
centre of each plate. The butts are to he double riveted 
and the seams single riveted. 


6. Steamers.—(~) The length for determination of 
scantlings is to be measured from the deck to the hounds. 

(b) The scantlings of the masts are to be in accordance 
with Table 47, and these scantlings are considered suitable 
for the support of average equipment of derricks of normal 
outreach provided the staying of the masts is efficient. 

(c) Masts which are not intended to carry derricks may 
be 20 per cent less in diameter than required by Table 47, 
and the thickness of the masts may be in accordance with 
the reduced diameter. 

(d) The butts of the plating are to be treble riveted above 
the mast partners, and the seams are to be single riveted. 

(e) Doubling plates are to be fitted at the heel, at the 
wedging, in way of the derrick supports, and at the hounds. 
The length of these doublings is not to be less than the 
maximum diameter of the mast. 

7. Rigging.—(a) The shrouds and stays for steamers 
and sailing ships are to bein number and size as required 
by Tables 48 and 51, and they are to withstand the tests 
specified. 

(b) Chain plates are to be securely connected to the 
structure of the vessel which is to be efficiently stiffened for 
this purpose where necessary. 

(c) All smith work for masts, spars and rigging is to be 
of the best description of wrought iron, and_ particular 
attention is to be paid to workmanship. 

8. Lightning Conductors.—Lightning conductors 
are to be fitted in accordance with the requirements of 
Section 14 of the Rules for Electrical Equipment. 


TUGS.* 

Section 37. 1. General—The scantlings and 
arrangements of Tugs for which the Class 10Q0A1 “For 
Towing Services” is desired, are to be as required by the 
Rules and Tables, except where specified otherwise in this 
Section. 


*Nore.—Trawlers.— 7he Society's requirements re- 
garding the Construction and Classification of Steel Trawlers 
are published separately. 
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2. Floors.—(a) The floors, if desired, may be flanged 
90 mm. on the upper edge, in lieu of reversed bars, except 
in the engine room and under boiler bearers. 


(b) Where the bottom of the vessel is filled solid with 
cement to the level of the top of the floors, the fitting of 
reversed frames, or the flanging of the floors, may be 
dispensed with. 


3. Keelsons.—The scantlings of the keelsons are to be 
in accordance with the requirements of Table 11. 


4. Bulkheads. — The bulkhead 
stiffeners and plating are to be in accordance with the 
requirements of Tables 29 and 31. Bracket or lug attach- 
ments need not be fitted at the ends of the stiffeners. 


scantlings of the 


5. Decks.—The deck is to be completely plated over 
abreast the machinery openings. 


6. Machinery Casings.—(a) The machinery casings 
are not to be less in height than 910 mm. above the top of the 
deck, and are to extend to the underside of the deck beams. 
The casings are to be connected to the deck plating with 
angle bars, and to the ends of the half beams with angle 
lugs. If the casings are not extended to the underside of 
the beams, they are to be attached to the deck plating by a 
double riveted angle bar, or the deck plating may be turned 
up the casing side and double riveted thereto. 


(b) Machinery casings are to be hose tested on com- 
pletion to ensure watertightness. 


(ce) A strong through beam is to be fitted at the deck 
level at the middle of the length of the machinery opening, 
and, if practicable, should be associated with webs on the 
sides of the casing. 


7. Hatchways.—Hatch coamings are not to be less 
than 300 mm. in height, and the covers and battening 
arrangements are to comply with the requirements of 
Section 2. 


8. Rudders.—The diameter of the rudder head is to 
be increased 15 mm. beyond that required by Table 41, 
and all the scantlings of the rudder are to be in accordance 
with the increased diameter. 


9. Equipment.—The equipment for Tugs is to be as 
given in Table 55. The equipment to be supplied to 
vessels of this type is to be regulated by the second 
longitudinal numeral L x (B + D), without any addition 
for casings or other erections. 


10. General.—The requirements of Section 7 and 
Section 11 do not apply to Tugs. 
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WORKMANSHIP. 


Section 38. 1. General_—The workmanship is to 
be well executed and submitted to the closest inspection. 


2. Treatment of Material.—(a) Cementing or painting 
is to be delayed as long as possible so that the removal of 
the black oxide or mill scale may be facilitated. 


(b) Experience has shown that, as regards durability, it 
is highly desirable to place steel vessels in dry dock within a 
reasonably short period after being launched for the purpose 
of cleaning and re-coating the bottom. 


3. Riveting —(a) Rivet holes are to be regularly spaced 
and are to be carefully punched from the faying surfaces 
wherever possible. 


(b) Rivet holes are to be properly formed and the burr 
caused by punching removed before the parts are fitted 
together for riveting. 


(c) The rivet holes at the turn of the bilge in frames are 
not to be punched until the frames are bent to the required 
shape. 


(d) Before riveting is commenced the work is to be 
carefully closed with nut and screw bolts, which are to be 
spaced sufficiently close to draw the parts together effectively. 


(e) Unfair holes are to be properly rimered and re- 
countersunk if necessary and are not to be cut with a chisel 
or unduly drifted. 


(f) The rivets are to be staved up so as to fill the holes 
completely, and their heads are to be properly laid up. The 
points are to be left full, but are not to be spread over the 


plating. 


(g) The punches and dies are to be maintained in satis- 
factory condition. 


4. Joggling and Lining Pieces.—(w) Where plates or 
bars are joggled, care is to be taken to ensure that the depth 
of joggle is the same as the thickness of the adjacent plating. 


(0) Where lining pieces are fitted they are to be in one 
piece and are to be of the same breadth as the flange of the 
frames. 

5. Caulking.—Caulking is to be carefully and 
thoroughly executed. 
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EQUIPMENT. 


Section 39. 1. Notation.—The figure 1 placed 
after the character assigned to a vessel indicates that the 
equipment is considered to be suitable and is in good and 
efficient condition. 


2. Equipment Number.—The equipment of anchors, 
chains, hawsers, and so forth, is to be regulated by the 
second numeral L x (B + D) to which an allowance for 
superstructures is to be added as follows :— 


(a) For a raised quarter-deck the product of the 
height and length in metres. 


(b) For a poop, bridge, or forecastle, three-fourths 
the product of the height and length in metres. 


(c) For deckhouses or other erections which do not 
extend to the side of the yessel but which exceed, either 
in length or breadth, one-half the breadth of the vessel, 
one-half the product of the height and length in metres. 


3. Testing of Equipment.—(a) All anchors and cables 
are to be tested at a public machine recognised by the 
Committee and in accordance with the requirements of 
Sections 11,12 and 13 of the Rules for the Testing of 
Materials. 


(b) In the case of vessels whose anchors and chains 
have been tested at one of the recognised Proving Establish- 
ments in Great Britain and Ireland, the notation “ Lloyd’s 
A&cp” will be made in the Register Book. 


(c) In the case of vessels of other than British Registry 
classed with the figure 1, in which the anchors, chains, or 
both, have been tested under the inspection of the Society’s 
Surveyors at Proving Establishments out of Great Britain 
and Ireland recognised by the Committee, and test certificates 
are furnished, duly signed by the Society’s Surveyors, the 
vessel will have recorded in the Register Book the notation 
“Lloyd’s a&cp,” “ Lloyd’s ap,” or “ Lloyd’s cp,” as the case 
may be. 


(d) Where, however, the anchors or chains for vessels of 
other than British Registry are manufactured out of Great 
Britain and Ireland, and test certificates are furnished setting 
forth that they have been tested at a Government machine, 
or at a machine under the control of a municipal body or 
a similar responsible body, but not under the inspection of 
a Surveyor to the Society, the record of Lloyd’s a&cp, and so 
forth, will not be made in the Register Book, though such 
certificates will be accepted as satisfying the requirements 
of the Rules as regards tests in assigning the figure 1. 
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(e) Certificates stating that all anchors and chains have 
been tested, and giving particulars of the loads applied, are to 
be produced before the ship is classed with the figure 1. 


4, Equipment.—(a) All vessels classed ]0QA1, or 
100A1 “with freeboard,” are to be provided with anchors, 
cables, and hawsers, in number, weight and length as set 
forth in Tables 53 and 54. Provided the collective weight 
of the bower anchors is not less than required by the Tables, 
then :— 


(1) The bower anchors may be of equal weight ; or 

(2) Where three bower anchors are required, one of 
them may be 15 per cent and another 7,5 per cent lighter 
than the weight required by the Tables; or 

(3) Where only two bower anchors are required, one of 
them may be 7.5 per cent lighter than the weight required 
by the Tables. 


The weights of cables include two end shackles to each 
cable (a.e., four end shackles for each outfit which contains 
two cables), and two end shackles to each stream chain. 


(6) In the case of vessels classed A, “ For Special Ser- 
vices,” the equipment is to be as required by the Committee, 
having in view the particular trade in which the vessel is to 
be engaged. 


(c) To entitle vessels classed A “‘ For Channel Purposes” 
to the figure 1, the equipment of anchors, chains, and so 
forth, is to be as required by Table 58, except that not 
more than two bower anchors and one steam anchor need 
be supplied. The first bower anchor is to be of the full 
weight required by the Table and the second bower may be 
15 per cent lighter. This rule, however, applies only to 
vessels intended for short voyages. 


(@) In vessels classed For Channel Purposes,” which 
are intended for longer voyages, such as the Queenboro- 
Flushing, the Channel Islands or the Irish Sea service, the 
equipment is to be in accordance with the requirements of 
the Tables. 


(e) The equipment for Tugs is to be as given in 


Table 55, the equipment numeral being computed as 
described in Section 37, clause 9. 


5. Anchors and Chains.—(a) The anchors and the 
links of the chain are not to be of exceptionable form or 
proportions. 


(6) All anchor stocks are to be of acknowledged and 


approved description and equal to one-fourth the specified 
weight of the anchor. 
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(c) The heads of stockless anchors are to be not less 
than three-fifths of the total weight of the anchor. 


6. Renewal of Chain Cable when worn.—When any 
length of chain cable is so worn that the mean diameter at 
its most worn part is reduced to the size given in Table 56 
it is to be renewed. 


7. Windlass and Hawsepipes.—(7) A substantial 
windlass is to be fitted of suitable size for the cable, 
and is to be efficiently secured. Stiffening under windlass 
is to be provided as required by Sestions 15 and 16. 

(d) Hawsepipes are to be of sufficient size and thickness, 
and the arrangements such as to admit of an easy lead for 
the cable to the windlass or capstan. 


8. Boats.—All vessels not exceeding 150 tons are to be 
provided with one good boat, and every vessel above 150 tons 
is to have a suitable number of boats. 

The Surveyors are to examine and to report on the 
condition of the boats. 


9. Anchor Cranes and Boat Davits.——(«) The sizes 
of the principal parts of anchor cranes are to be in accordance 
with Table 52, and the outreach of the cranes is to be 
sufficient to swing the anchors well clear. 

(2) In the cases of boats and davits of ordinary pro- 
portions the diameter @, in millimetres, of the davit is to be 
obtained by using the formula :— 


3/L x Bx D(H + 48) 
d = 124 6 


where L, B and D are the length, breadth and depth 
respectively of the boat, H is the height of the davit above 
its uppermost point of support, and S is the outreach of the 
davit; each of these distances being in metres. 

The value of the constant C is to be as follows :— 

(1) When the davit is to be of wrought iron and of 
sufficient strength to carry the boat and its equipment, and 
a sufficient number of men to launch it, the value of C is 
to be 144. 

(2) When the davit referred to in (1) is to be of 
wrought ingot steel from 42,5 to 50 kg. per mm’. tensile 
strength, the value of C is to be 174. 

(3) When the davit is to be of wrought iron and of 
sufficient strength to lower safely the boat fully equipped 
and carrying the maximum number of persons for which 
it is intended, the value of C is to be 86. 

(4) When the davit referred to in (3) is to be of 
wrought ingot steel of from 42,5 to 50 kg. per mm?. 
tensile strength, the value of C is to be 104. 


(c) Boat and anchor dayits may be approved of weldless 
rolled or drawn steel tubes of the equivalent sizes given in 
Table 52, provided the steel of which the davits are made 
has a tensile strength of not less than 55 kg. per mm* with 
an elongation of not less than 10 percent in a length of 200mm, 

(d) The davits are to have solid heels and are to be 
efficiently strengthened in way of the heads and deck 
supports. 

10. Notation Withdrawn.—Where the equipment is 
not in accordance with the requirements of the Rules, a dash 
thus —, will be inserted in place of the figure 1, In cases 
where the figure 1 is expunged on account of deficiencies in 
the anchors or chains, the record of Lloyd’s a&cp will also 
be expunged. 
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Section 40. 1. Framing:—(a) Forward of the 
collision bulkhead, intermediate frames are to be fitted 
extending from below the level of the floors to the deck next 
above the load waterline, with scantlings as required by 
Tables 2 or 3 for angle frames in peaks, but with thickness 
2,5 mm. greater. 

(b) Abaft the collision bulkhead all the main frames 
for a distance from the stem equal to 15 per cent of the 
length of the vessel are to be in accordance with the require- 
ments of Section 7, clause 2, and as required for Complete 
Superstructure Vessels in Table 5. ‘The attachments at the 
ends of these frames are to be as required by Section 7, 
clause 2. 

Intermediate frames of scantlings required by Table 4 
for bulb angle frames in peaks are to be fitted extending aft 
from the stem for a distance equal to 20 per cent of the 
length of the vessel where the length does not exceed 61 mn., 
graded to 15 per cent of the length of the vessel, where the 
length is 122 m. and above, 

These intermediate frames are to extend either from 
the margin plate, or in single bottom vessels from below the 
tops of the floors, to the deck next above the load water line ; 
they need not be connected at their ends. 

In Full Scantling Vessels, however, the strength and 
stiffness of the side framing are nob to be less than required 
by Section 7, clause 28 of the Bules. 

(c) The intermediate frames required above may be 
dispensed with provided the frame spacing is reduced to 
455 mm. and the scantlings of the side framing are made 
equivalent in strength and stiffness This reduced frame 
spacing is to extend aft for the aistanos prescribed in 
paragraph (0). 
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EQUIPMENT. 


Section 39. 1. Notation —The figure 41 placed 
after the character assigned to a vessel indicates that the 
equipment is considered to be suitable and is in good and 
efficient condition. 


2. Equipment Number.—The equipment of anchors, 
chains, hawsers, and so forth, is to be regulated by the 
second numeral L x (B + D) to which an allowance for 
superstructures is to be added as follows :— 


(a) For a raised quarter-deck the product of the 
height and length in metres. 


(b) For a poop, bridge, or forecastle, three-fourths 
the product of the height and length in metres, 


(¢) For deckhouses or other erections which do not 
extend to the side of the vessel but which exceed, either 
in length or breadth, one-half the breadth of the vessel, 
one-half the product of the height and length in metres, 


3. Testing of Equipment.—(a) All anchors and cables 
are to be tested at a public machine recognised by the 
Committee and in accordance with the requirements of 
Sections 11, 12 and 13 of the Rules for the Testing of 
Materials. 


(0) In the case of vessels whose anchors and chains 
have been tested at one of the recognised Proving Establish- 
ments in Great Britain and Ireland, the notation “ Lloyd’s 
A&cp” will be made in the Register Book. 


(c) In the case of vessels of other than British Registry 
classed with the figure 1, in which the anchors, chains, or 
both, have been tested under the inspection of the Society’s 
Surveyors at Proving Establishments out of Great Britain 
and Ireland recognised by the Committee, and test certificates 
are furnished, duly signed by the Society’s Surveyors, the 
vessel will have recorded in the Register Book the notation 
“Lloyd’s a&cp,” “ Lloyd’s ap,” or “ Lloyd’s cp,” as the case 
may be. 


(d) Where, however, the anchors or chains for vessels of 
other than British Registry are manufactured out of Great 
Britain and Ireland, and test certificates are furnished setting 
forth that they have been tested at a Government machine, 
or at a machine under the control of a municipal body or 
a similar responsible body, but not under the inspection of 
a Surveyor to the Society, the record of Lloyd’s a&cp, and so 
forth, will not be made in the Register Book, though such 
certificates will be accepted as satisfying the requirements 
of the Rules as regards tests in assigning the figure 1. 
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(e) Certificates stating that all anchors and chains have 
been tested, and giving particulars of the loads applied, are to 
be produced before the ship is classed with the figure 4. 


4, Equipment.—(a) All vessels classed ]QQA1, or 
100A1 “with freeboard,” are to be provided with anchors, 
cables, and hawsers, in number, weight and length as set 
forth in Tables 53 and 54. Provided the collective weight 
of the bower anchors is not less than required by the Tables, 
then :— 


(1) The bower anchors may be of equal weight; or 


(2) Where three bower anchors are required, one of 
them may be 15 per cent and another 7,5 per cent lighter 
than the weight required by the Tables; or 


(3) Where only two bower anchors are required, one of 
them may be 7,5 per cent lighter than the weight required 
by the Tables. 


The weights of cables include two end shackles to each 
cable (i.e., four end shackles for each outfit which contains 
two cables), and two end shackles to each stream chain. 


(6) In the case of vessels classed A ‘“* For Special Ser- 
vices,” the eyuipment is to be as required by the Committee, 
having in view the particular trade in which the vessel is to 
be engaged. 


(c) To entitle vessels classed A “ For Channel Purposes” 
to the figure 1, the equipment of anchors, chains, and so 
forth, is to be as required by Table 53, except that not 
more than two bower anchors and one steam anchor need 
be supplied. The first bower anchor is to be of the full 
weight required by the Table and the second bower may be 
15 per cent lighter. This rule, however, applies only to 
vessels intended for short voyages. 


(2) In vessels classed “ For Channel Purposes,” which 
are intended for longer voyages, such as the Queenboro- 
Flushing, the Channel Islands or the Irish Sea service, the 
equipment is to be in accordance with the requirements of 
the Tables. 


(e) The equipment for Tugs is to be as given in 
Table 55, the equipment numeral being computed as 
described in Section 37, clause 9. 


5. Anchors and Chains.—(a) The anchors and the 
links of the chain are not to be of exceptionable form or 
proportions. 


(6) All anchor stocks are to be of acknowledged and 


approved description and equal to one-fourth the specified 
weight of the anchor. 
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(c) The heads of stockless anchors are to be not less 
than three-fifths of the total weight of the anchor. 


6. Renewal of Chain Cable when worn.—When any 
length of chain cable is so worn that the mean diameter at 
its most worn part is reduced to the size given in Table 56 
it is to be renewed. 


7. Windlass and Hawsepipes.—(a) A substantial 
windlass is to be fitted of suitable size for the cable, 
and is to be efficiently secured. Stiffening under windlass 
is to be provided as required by Sections 15 and 16. 

(b) Hawsepipes are to be of sufficient size and thickness, 
and the arrangements such as to admit of an easy lead for 
the cable to the windlass or capstan. 


8. Boats.—All vessels not exceeding 150 tons are to be 
provided with one good boat, and every vessel above 150 tons 
is to have a suitable number of boats. 

The Surveyors are to examine and to report on the 
condition of the boats. 


9. Anchor Cranes and Boat Davits—(«) The sizes 
of the principal parts of anchor cranes are to be in accordance 
with Table 52, and the outreach of the cranes is to be 
sufficient to swing the anchors well clear. 

(2) In the cases of boats and davits of ordinary pro- 
portions the diameter d, in millimetres, of the davit is to be 
obtained by using the formula :— 


 8/Lx Bx D(H + 48) 
d = 124 6 


where L, B and D are the length, breadth and depth 
respectively of the boat, H is the height of the davit above 
its uppermost point of support, and S is the outreach of the 
davit; each of these distances being in metres. 

The value of the constant C is to be as follows :— 

(1) When the davit is to be of wrought iron and of 
sufficient strength to carry the boat and its equipment, and 
a sufficient number of men to launch it, the value of C is 
to be 144, 

(2) When the davit referred to in (1) is to be of 
wrought ingot steel from 42,5 to 50 kg. per mm’. tensile 
strength, the value of C is to be 174. 

(3) When the davit is to be of wrought iron and of 
sufficient strength to lower safely the boat fully equipped 
and carrying the maximum number of persons for which 
it is intended, the value of C is to be 86. 

(4) When the davit referred to in (3) is to be of 
wrought ingot steel of from 42,5 to 50 kg. per mm’. 
tensile strength, the value of C is to be 104. 


(c) Boat and anchor davits may be approved of weldless 
rolled or drawn steel tubes of the equivalent sizes given in 
Table 52, provided the steel of which the davits are made 
has a tensile strength of not less than 55 kg. per mm* with 
an elongation of not less than 10 percent in a length of 200 mm, 

(d) The davits are to have solid heels and are to be 
efficiently strengthened in way of the heads and deck 
supports. 


10. Notation Withdrawn.—Where the equipment is 
not in accordance with the requirements of the Rules, a dash 
thus -, will be inserted in place of the figure 1, In cases 
where the figure 1 is expunged on account of deficiencies in 
the anchors or chains, the record of Lloyd’s a&cp will also 
be expunged. 


STRENGTHENING FOR ICE NAVIGATION 


Section 40. 1. Framing:—(a) Forward of the 
collision bulkhead, intermediate frames are to be fitted 
extending from below the level of the floors to the deck next 
above the load waterline, with scantlings as required by 
Tables 2 or 3 for angle frames in peaks, but with thickness 
2,5 mm. greater. 

(b) Abaft the collision bulkhead all the main frames 
for a distance from the stem equal to 15 per cent of the 
length of the vessel are to be in accordance with the require- 
ments of Section 7, clause 2, and as required for Complete 
Superstructure Vessels in Table 5. ‘The attachments at the 
ends of these frames are to be as required by Section 7, 
clause 2. 

Intermediate frames of scantlings required by Table 4 
for bulb angle frames in peaks are to be fitted extending aft 
from the stem for a distance equal to 20 per cent of the 
length of the vessel where the length does not exceed 61 mn., 
evaded to 15 per cent of the length of the vessel, where the 
length is 122 m. and above. 

These intermediate frames are to extend either from 
the margin plate, or in single bottom vessels from below the 
tops of the floors, to the deck next above the load water line ; 
they need not be connected at their ends. 

In Full Scantling Vessels, however, the strength and 
stiffness of the side framing are not to be less than required 
by Section 7, clause 28 of the Rules. 

(c) The intermediate frames required above may be 
dispensed with provided the frame spacing is reduced to 
455 mm. and the scantlings of the side framing are made 
equivalent in strength and stiffness. This reduced frame 
spacing is to extend aft for the distance prescribed in 
paragraph (0). 


Section 40 
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(d) The breadth of the shell flange of the frames is to 
be suitable for the increased thickness of shell plating 
required by this Section. 

2. Shell Plating—() From 0,3 m. above the load line 
to 1,2 m. below the light line, and in a fore and aft direction 
from the stem to a point at least as far aft as the extent 
of the reinforced framing, the shell plating is to be fitted 
of a thickness equal to that required by Table 18 of the Rules 
for side shell plating amidships increased by 40 per cent if 
intermediate frames are fitted, or by 55 per cent if a frame 
spacing of 455 mm. is adopted ; the increased thickness of 
shell plating need not exceed 25 mm. ‘The shell plate in each 
strake immediately abaft this point is to be intermediate 
in thickness between the full amount required for ice 
strengthening under this clause and the normal thickness 
of side shell plating. 

(b) Seams of shell plating from 0,8 m. above the load 
line to 1,2 m. below the light line are to be at least double 
riveted for a distance aft of the stem equal to 25 per cent of 
the vessel’s length, where the length does not exceed 61 m., 
graded to 15 per cent of the length of the vessel where the 
length is 122 m. and above. 

3. Stringers.—Nide stringers are to be fitted forward 
and aft of the collision bulkhead in accordance with the 
requirements of Section 7 of the Rules. These stringers are 
to be carried aft to the normal thickness of side plating. 

4. Rudder and Steering Arrangements.—The 
diameter of the rudder head is to be increased 15 per cent 
above the Rule requirements where the Rule diameter is less 
than 200 mm., and by 10 per cent where the Rule diameter 
is 200 mm. or above. The scantlings of the rudder, rudder 
quadrant and tiller, and the diameter of the steering chains 
and rods are to be in accordance with the increased diameter 
of rudder head. 

5. Screw Shaft.—The diameter of the screw shaft 
is to be increased 5 per cent above that required by the 
Rules. 

6. Propeller Blades.—The propeller blades are to be 
made of cast steel, or other approved material. 

Where bronze is used for propellers or propetler blades, 
it is to comply with the requirements of Section 11 of the 
Rules for Quality and Testing of Materials. 

7. Ship Side Valves.—Sea inlet valves and overboard 
discharge valves below the maximum load water line are to be 


71, FencnurcH Street, Lonpon, E.C.3. 
8th April, 1937. 


Section 41 


LLOYD’S REGISTER OF SHIPPING, 


provided with connections from the boiler, or air receiver 
where no boiler is fitted, for clearing purposes. 

The scantlings of the valves are to be suitable for the 
maximum pressure to which they will be subjected. 


8. Plans to be Submitted.—Where it is desired that 
a vessel should receive the notation for ice strengthening 
(see par. (7), page 9), plans showing the proposed arrangements 
should be submitted for the approval of the Committee, 


GENERAL. 


Section 41. 1. Equivalents.—Any arrangement 
or fitting which, in the opinion of the Committee, is in all 
respects as efficient as that required by the Rules may be 
accepted instead of such arrangement or fitting. 

The Owners’ consent to the adoption of any proposed 
equivalent is to be obtained where considered necessary by 
the Committee. 


2. Interpolation.—For numerals and dimensions inter- 
mediate between those given in the Tables, scantlings are to 
be obtained by proportional interpolation. 


For a particular numeral the Table gives the minimum 
requirements and where a numeral is in excess of a Table 
numeral, the scantling to be taken is to be the nearest 
practicable above the requirements for the Table numeral. 


3. Gradual Reductions.—(a) Where scantlings are 
required to be adopted over a proportion of the vessel’s 
length, any reductions which may be permitted toward the 
ends of the vessel are to be effected gradually. 


(b) Care is to be taken as far as possible to avoid 
any abrupt changes or discontinuities in the form of the 
structure, and where such occur suitable structural compensa- 
tion is to be provided. 


4, Buttstraps to Continuous Longitudinal Angles. 
—Buttstraps need not be fitted to continuous longitudinal 
angles which serve simply as connecting bars, except in the 
case of the stringer bars on strength decks. 


5. Items not Particularly specified —Where special 
reference is not made in the Rules to specific requirements, 
the construction is to be reasonably efficient for the intended 
service, and is to conform to good average practice. 


By order of the Committee, 


MALCOLM K. SCOTT, 
Secretary. 
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RULES FOR THE APPLICATION OF ELECTRIC 
ARG WELDING TO SHIP CONSTRUCTION. 


GENERAL. 
Section 1. 1. Hlectrodes are to be approved by the 
Committee, and are to comply with the Regulations and 


Tests set forth in Section 4. 


2. For parts of a ship such as inner bottoms, lower 
decks, bulkheads, internal work in tanks, casings and deck- 
houses, and other paris of similar structural importance, the 
electrodes are to comply with the Regulations and Tests set 
forth in Section 4, clauses 1 to 6. 


3. When electric welding is proposed for parts of the 
structure which are of primary importance, the electrodes are 
also to be subjected to the additional tests set forth in 
Section 4, clause 7. 


4. When electric welding is applied to parts of the 
structure such as those referred to in clauses 2 and 3, the 
consent of the owners is to be obtained, and a suitable 
notation will be made in the Register Book. 


5. In the case of non-structural items only, as, for 
example, the attachment of various fittings to bulkheads, 
etc., the electrodes need not comply with the Regulations 
and Tests contained in Section 4, but the work is to be 
done to the satisfaction of the surveyor. 


WORKMANSHIP. 

Section 2. 1. The surveyors are to be satisfied that 
the operators are specially trained and are experienced and 
efficient in the use of the welding system proposed to be 
employed, and that an effective degree of supervision has 
been provided. 


2. The amperage of the current is to conform, as far as 
practicable, to that determined by the makers of the electrode 


and as used for the tests on which approval of the electrode 
was given. 


3. Before welding, the surfaces are to be fitted closely 
to each other and means provided for maintaining them in 
this position during the operation. Where the webs of 
cirders are attached to plating by welding, a close fit is to be 
maintained. 


4. All surfaces to be welded are to be clean and free 
from rust and paint. Where successive runs of welding are 
employed, the surface of each layer is to be thoroughly 
cleaned and free from slag before the application of the next. 


5. As far as practicable, welding is to be done under 
cover, and is not to be proceeded with in exposed conditions 
during wet or frosty weather. 

6. The design is to be such that, so far as possible, the 
necessity for overhead welding is avoided, and the progressive 
execution of the work should be such as to reduce to a 
minimum stress due to distortion. 


DETAILS OF CONSTRUCTION. 
Section 3. 1. Details of the construction and of the 
welds, including particulars of the size and type of electrode 
proposed to be used, are to be submitted for approval. 


2. At batt welds the edges of the plates are to be veed 
to an angle of normally 60 degrees, leaving a gap at the 
bottom of the vee. The breadth of the gap is not to be 
greater than 3 mm. where the thickness of the plate is 
12,5 mm. or above, and 1,5 mm. for plates of lesser 
thickness. 


3. The breadths of overlaps of butts and seams are to 
be sufficient to enable the plates to be brought together, but 
are not to be less than given in the following table, which 
also gives the thickness of the weld at the throat :— 


Thickness Width of overlap Throat 
of plate. mm. thickness. 
mm. Seam. Butt. mm. 
10 ra 40 55 at 7 
15 ree 45 65 ose 10 
20 Fi 50 70 bi 12.5 
25 wee 65 75 ee 15 
Sections 1-3 
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Intermediate values may be obtained by direct inter- 
polation, and for thicknesses below 10 mm. the throat 
thickness is to be about 70 per cent of the thickness of the 
plate. 


4, Frames, beams, bulkhead stiffeners and similar 
sectional material need not have faying flanges. Where 
necessary, compensation is to be provided so that the support 
to the plating shall be equivalent to the requirements of the 
Rules. 


5. A “full weld” extends from the edge of a plate for 
a distance equal to the thickness of the plate to be attached, 
and the dimension of the weld at the throat is given in the 
above table. 


6. A “light closing weld” is a single run of light 
welding worked continuously along the edge of the plate. 

7. “Intermittent ” welding consists of a series of short 
welds each 75 mm. in length and having the same section as 
a full weld. These welds are to be arranged on alternate 
sides. Intermittent welds are to be spaced 2} times the 
length of the weld from centre to centre where the diameter 
of the rivets required by the Rules does not exceed 19 mm., 
or where the spacing of these rivets is less than 7 diameters. 
Where the Rule diameter of rivets exceeds 19 mm., or where 
the spacing is 7 diameters, the spacing of the welds may be 
3 times the length of the weld. At the extreme ends of 
stiffeners and girders the welds are to be opposite each other, 


8. The general character of welds is to be in accordance 
with the following table :— 


Inside Outside 
edge. edge. 


Overlap butts of shell plating, deck ) 
plating, and centre girder... me E. F. 


Seams of shell plating and deck plating, 
and overlap butts and edges of inner L. F, 
bottom plating and of bulkhead plating 


Connection of frames to shell plating, re- 
verse frames to frame and floors, beams 
to deck plating, floors and intercostals 
in double bottoms, bulkhead stiffeners 


F.=full weld. L.=light weld. I.=intermittent weld. 


9. All bars required to be watertight are to have con- 
tinuous welding on both flanges with tack welding at heel 
of bar. 


10. Where considered necessary, or where additional 
riveting is required by the Rules, the Committee may require 
attachments to be increased beyond those specified above. 
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REGULATIONS AND TESTS FOR ELECTRODES 
FOR WHICH THE APPROVAL OF THE 
COMMITTEE IS DESIRED. 


Section 4. 1. The manufacturers’ plant and method 
of production of the electrodes are to be such as to ensure a 
reasonable uniformity in manufacture. 


2. Each carton or package is to contain a certificate 
from the manufacturer on the following lines :— 

“The .... Company certifies that the composition 
and quality of these electrodes conform with those of 
the electrodes used in making the test pieces submitted 
to and approved by the Committee of Lloyd’s Register 
of Shipping.” 


3. All test pieces must be prepared under ordinary 
working conditions in the shipyard, by the yard operators, 
using the yard plant. This must be done in the presence of 
a representative of the Society, and all tests must be carried 
out under his supervision. 


4. The steel used in the preparation of the specimens is 
to be ship steel having a tensile strength of from 41 to 50 
kgs. per mm’. 


5. Tensile Tests.—T wo sets of tensile test pieces with 


butt joints are to be prepared, each set consisting of specimens 


of different thickness. The minimum thickness of plate to be 
used is the maximum which would normally be welded with 
square edges. The other thicknesses of plate are to be 9,5, 
16 and 22,5mm. Lach test piece is to be 50 mm. in parallel 
length in way of the weld, 50 mm. in width for plates 9,5 
to 23,5 mm. in thickness and 63 mm. in width for plates 
below 9,5 in thickness, in accordance with the following 
sketch. The surfaces of the welded joints are to be 
machined so that the thickness of the specimen in way of 
the weld is not greater than that of the plain plate. 


| LENGTH 


L SOtam PARALLED pea 
1 


SOmm. FoR PLATES 
95mm T022-5mm 
THICKNESS. 
63mm For PLATES 
BELOW 9-Sinm IN 
THICKNESS 


The mean tensile strength of the test pieces for awh 
thickness is not to be less than 41 kgs. per mm’. 
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Two specimens of deposited material are to be prepared 


and machined to the form of the test piece in the following 


sketch. 


a 


fe wren enr-- GAUGE LENGTH 


' 
\---Parallel for a length of not less than § times the diameter.--~>1 


ic .<=With enlarged ends :—Parallel for a length of not less than 9 times-—~>! 
tne reduced diameter. 


we -= o-p- Po 


The sectional area of the test piece is not to be less 
than 160 mm. ‘The tensile breaking strength is not to be 
less than 41 kgs. per mm?. 

6. Shear Test.—''wo test pieces are to be prepared in 
accordance with the following sketch, the centre plates being 
75 min. in breadth and the outer plates 50 mm. in breadth. 


The shear strength of the welds is not to be less than 
180 kes. per linear millimetre. 

7. Fillet Weld Tests.—Two test pieces are to be 
prepared from plate 16 mm. in thickness and 50 mm. in 
width, in accordance with the following sketch. 


| iGmm PLATE 


|.9:5min 
| $6Smm 
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The test pieces are to withstand, without fracture of 
the welds, a test load of 290 x t kgs., t being the average 
throat thickness of the weld in millimetres, 

8. A chemical analysis of the metal of each type 
of electrode and of the deposited material of a weld 
made by the same electrode, together with specimens of 
the finished electrode, are to be supplied for purposes of 
record. ‘The Committee should be notified of any alteration 
subsequently proposed to be made in the process of 
manufacture. 


9, Additional Tests for Electrodes proposed to be 
used for parts of Primary Structural Importance. 


Ductility—The material deposited by the electrode and 
tested as described in clause 5 is to show an elongation of 
not less than 18 per cent. 


Bend Test.—A sample of the deposited material is 
to be capable of being bent without fracture through an angle 
of 120 degrees over a bar having a diameter equal to twice 
the thickness or diameter of the test piece, the sectional 
area of the test piece being not less than 160 mm?. 


Impact Test.—Two specimens consisting of deposited 
material, each not less than 130 mm. in length and machined 
to 10 mm. square in section, are to be submitted to impact 
test by the Izod or other approved method. Three notches, 
the first 28 mm. from one end and the others 28 mm. apart, are 
to be arranged mutually at right angles, as shown below :— 


ts ae strikes here 


' ? 2 [9/ 88° included 7 i 
Ea anh anos spel iy Ch See seesaee -44) 


Tare Norcn Test Prece. 
The depth of the notch is to be 2 mm., the included 
angle 45 degrees, and the radius at the root *25 mm. 


The average value for each specimen is to be not less 
than 4°2 kilogrammetres. 


Butt Weld Bend Test.—Two test pieces similar to 
those required for butt weld tensile test pieces are to be 
prepared. The thickness of the plate to be used in one test 
piece is to be 9°5 mm. and in the other 22°5mm. The test 
pieces are to withstand without fracture being bent to an 
angle of 90 degrees over a bar whose diameter equals four 
times the thickness of the plate. The wide part of the vee 
of the butt is to be in tension and the rough edge of the test 
piece may be removed by filing or grinding. 
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PERIODIC INSPECTION OF MAKERS’ WORKS. 


Section 5. All establishments, the names of which 
are printed in the Society’s approved list, shall be subject to 
periodic inspection by the Society’s Surveyors, who will carry 
out tests, as set forth below, on each of the electrodes. 


These visits will take place as may be considered 
necessary by the Committee, but at least once a year. 
Tests are to be made on specimens of deposited material 
prepared as set forth in Section 4, and are to consist of a 
tensile test for all electrodes, and, in addition, elongation 
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and bend tests for electrodes which comply with the 
provisions of Section 4, clause 9. 


The specimen for tensile and elongation tests need only 
be long enough to permit of the elongation being measured 
over a distance of 38 mm.; if this gauge length is adopted, 
the elongation is to be 23 per cent. 


The test pieces may be prepared at the Makers’ Works, 
where the tests also may be carried out. 


The Committee may require, in any particular case, 
such additional tests as may be considered necessary. 


By order of the Committee, 


MALCOLM K. SCOTT, 
Secretary. 
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RULES FOR THE SURVEY AND CONSTRUCTION OF 
ENGINES AND BOILERS OF STEAM VESSELS. 


Section 1. In vessels propelled by steam engines, 
the materials used in the construction of the machinery and 
boilers are to comply with the Rules for the Quality and 
Testing of Materials. The machinery and boilers are to 
be inspected throughout, the boilers tested by hydraulic 
pressure, and the machinery tested under steam by the 
Society’s Engineer-Surveyors, who will furnish a report to 
the Committee. If found satisfactory the Committee will 
thereupon grant a certificate, and insert in the Register 
Book the notification, “LMC” in red (i.e. “ LLoyn’s 
Macuinery CertiricaTe”), indicating that the machinery 
and boilers are certified to be in good order and safe working 
condition. 


Section 2. 1. In steam vessels built under Special 
Survey, the machinery and boilers (including Press Boilers 
and similar apparatus for floating whale-oil factories) must 
also be constructed under Special Survey. 

2. In cases of machinery or new boilers being built 
under Special Survey, the distinguishing mark + will be 
noted in red, thus: “>&LMC,” or “NE & B,” or “KNB.” 

3. In order to facilitate this inspection, the plans of 
the machinery and boilers are to be examined, and from 
them the working pressure fixed. Where superheating is 
employed, plans of the arrangements proposed for feed water 
heating and filtering are to be submitted for consideration. 

4. Any novelty in the construction of the machinery 
or boilers is to be reported to the Committee. 

5. The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under steam; any defects, &c., 
to be pointed out as early as possible. 

6. The Surveyors may also, if desired, compare the 
work as it progresses with the requirements of the specifica- 
tion agreed upon by the parties concerned, and certify to the 
conditions thereof, as far as can be seen, being satisfactorily 
complied with. 

7. The machinery and boilers are to be securely fixed 
to the yessel to the satisfaction of the Surveyor. 

G 


Section 8. 1. Feed Pumps.—All steam vessels are 
to be provided with at least two entirely separate means of 
supplying the main boilers with feed water, when working 
at full power. 

2. If the main feed supply is from pumps worked 
from the main engines, then with engines above 70N EP. 
there are to be two main feed pumps, so arranged that either 
can be shut off and overhauled while the other is at work. 
Each pump is to be capable of performing the whole work 
required. 

3. In engines of 70NHP and under, and also in 
all engines of steam tugs and tenders, one main feed pump 
worked from the main engines will be approved, pro- 
vided the auxiliary feed pump required by clause 5 is 
fitted. 

4. The main feed pumps may be worked by independent 
engines provided they are fitted with automatic regulators 
for controlling their speed. If only one such pump is fitted 
for the main feed the auxiliary feed pump required by clause 5 
is also to be fitted with an automatic speed regulator. 

5. (a) An independent power pump is to be provided as 
an auxiliary feed supply, capable of performing the whole 
work required of feeding the boilers at full power, and is to 
be fitted with suctions to the hotwell and to the sea. 

(0) This pump may also be used for general purposes, 
but in this case the suction pipes to the bilges are to be 
entirely distinct from those to the hotwell, tanks or sea. 

The suction valves to the hotwell or feed water drain 
tanks are to be of non-return type. 


Section 4. 1. Bilge and General Service Pumps.— 
The main engines are to be fitted with two bilge pumps so 
arranged that one can be overhauled whilst the other is at 
work. 

2. In engines of 70 NEP and under and also in engines 
of steam tugs and tenders, one bilge pump worked from the 
main engines will be sufficient, provided the independent 
power pump required by clause 4 is fitted. 


Sections 1-4 
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3. In lieu of bilge pumps worked from the main 
engines, an independent power pump may be fitted additional 
to that required by clause 4. 

4, An independent power pump is to be provided 
connected to the main bilge system as required in clause 5. 

5. (a) Each power bilge pump is to be arranged to 
draw water from any hold or machinery compartment of the 
vessel, except where manual pumps only are permissible. 

(b) Each power bilge pump required by the preceding 
clauses is to be capable of giving a speed of water through 
the pipes of the largest diameter required by the formula in 
Section 34, clause 9, of the Rules for Steel Vessels, of not 
less than 122 m. per minute, under ordinary working 
conditions. 

Where, however, two bilge pumps are worked from the 
main engines, the capacity of each main engine bilge pump 
may be half that required above. 

Alternatively, the capacity of the main engine bilge 
pumps may be less than that required above, provided the 
deficiency be made good by the independent power pump 
connected to the main bilge line. 

(c) All power pumps which are essential for bilge 
service are to be of self-priming type. 

(d) At least one of the independent power pumps 
(clauses 3, 4) is to be fitted with a direct suction to the 
machinery space (or to each engine room and boiler room 
where these compartments are separated by watertight 
bulkheads), which can be used while the other bilge pumps 
are being used on other parts of the vessel. (See Section 34, 
clause 3, paragraph (c), Rules for Steel Vessels.) 

This suction is to be led direct to the suction valve 
chest of the pump. 

(e) The bilge suctions in machinery spaces are to 
be led from easily accessible mud-boxes placed, where 
practicable, above the level of the working floor, with straight 
tail pipes to the bilges, and having covers secured in such a 
manner as to permit of them being expeditiously opened and 
closed. The suction ends in hold spaces are to be enclosed 
in strum-boxes haying perforations not more than 10 mm. in 
diameter whose combined area is not less than twice that of 
the suction pipe, and the boxes are to be so constructed that 
they can be cleared without breaking any joint of the 
suction pipe. Suction pipes in tunnel wells are to have 
similar strum-boxes. 

6. The main water circulating pumps are to be fitted 
with direct bilge suction connections, provided with non- 
return valves, to the lowest level in the machinery space and 
of a diameter at least two-thirds that of the sea inlet. 
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Where only one bilge injection is fitted, as in single 
screw vessels, this suction and the independent power pump 
direct bilge suction are to be fitted at opposite sides of the 
engine room, except in the case of vessels having open floors 
in the machinery space and a rise of floor not less than 5°, 
when these suctions are to be fitted as near the centre line 
as practicable. 


7. One of the power pumps referred to in clauses 8 and 4 
is to be fitted to draw from the sea and to deliver water on 
deck, and the arrangements are to be such that (except in 
the case of trawlers, tugs, yachts, and other small vessels) 
the water service can be used at both ends of the vessel at 
the same time. 


8. Two independent means are to be provided for 
circwating water through the main condenser. 

The sea-suction of the stand-by circulating water pump 
is to be independent of the main injection, The ballast 
pump sea suction may be used for this purpose. 


Section 5. Twin Screw Vessels.—In vessels fitted 
with twin screw engines, the main feed pumps and the main 
engine bilge pumps may be fitted, one of each on each 
engine, provided they are so connected that each feed 
pump can deal with the water from both hotwells, and that 
each bilge pump can draw from all parts of the vessel. 


Section 6. 1. Pipes, General.—aAll discharge pipes 
are to be fitted with discharge valves, which are to be 
secured to the plating of the vessel in accessible positions. 

2. Pipes which pass through coal bunkers are to be 
protected efficiently. 

3. Lead pipes are neither to be used within coal bunkers 
nor are they to be attached to bunker bulkheads. 


Section 7. 1. Steam Pipes.—In all steam pipes 
provision is to be made for expansion and contraction to 
take place without unduly straining the pipes. Where the 
provision for expansion is by means of bends in the pipes 
the various lengths of pipes are to be made short of the 
designed lengths by amounts equal to about half the 
calculated expansion at the temperature of the steam. 

2. Drainage of Steam Pipes.—Suitable provision 
is to be made for draining all steam pipes. The number 
and position of the drain cocks or valves are to be such that 
water may be efficiently drained from any portion of the 
steam pipes or valve chests, and arrangements are to be 
made for ready access to the drain cocks or valves. 

Plans of the proposed arrangements are to be submitted 
for consideration. 
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3. For the thicknesses and tests of copper, iron, or 
steel steam and other pipes see Section 13. 

4. Pipes conveying steam should not be led through 
spaces which may be used for cargo, except with the approval 
of the Committee. If these pipes are led through shaft 
tunnels or duct keels, they should be efficiently secured and 
insulated. 


Section 8. Steam Turbine Engines.—In single 
screw vessels fitted with steam turbine engines the arrange- 
ments are to be such that steam can be led direct to the 
L.P. Turbine and either the H.P. or I.P. Turbine can ex- 
haust direct to the condenser. Two turbines are to be 
fitted with astern wheels. 


Section 9. Forced Lubrication.—In all vessels fitted 
with steam engines above 70 NEP in which the lubricating oil is 
circulated under pressure, a spare oil pump is to be supplied 
with all connections ready for immediate use and two 
independent means are to be arranged for circulating water 
through the oil cooler. 


COCKS, PIPES, SEA CONNECTIONS AND PUMPING 
ARRANGEMENTS. 


(See also Section 34 of the Rules for Steel Vessels.) 


Section 10. 1. All sea cocks and valves required to 
be fitted on the plating of the vessel are to be fixed in 
easily accessible places above the level of the stokehold and 
engine room platforms, or are to be fitted on strong iron 
or steel stands of a height sufficient to lift them up to the 
level of these platforms. 


2. The bolts securing all cocks or sea connections to 
the plating of the vessel are to be tapped into the plating of 
the vessel or fitted with countersunk heads. 

3. Where sea valves are provided with clearing con- 
nections from steam or compressed air lines, the scantlings 
of the valves and the valve stools, if fitted, are to be suitable 
for the maximum pressure to which the valves or stools may 
be subjected. 


4, All suction and discharge valves and cocks on the 
plating of the vessel are to be fitted with spigots passing 
through the plating. 


Blow-off cocks on the plating of the vessel are, in 
addition, to be fitted with a brass or gun-metal ring on the 
outside, and the cocks are to be so constructed that the key 
or spanner can only be taken off when the cock is shut. 
(See Section 19, clause 3.) 
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5. (a) The arrangement of pumps, valves and their 
connections are to be such as to prevent the possibility of 
water passing from the sea or from water tanks into the 
cargo or machinery spaces, or from one compartment to 
another. ‘To effect this requirement, the bilge connection 
to any pump having also a suction from the sea should be 
made either by means of a non-return valve or a cock which 
cannot be open at the same time to the sea, or to water 
tanks and to the bilges. Valves in all bilge distribution 
boxes are to be of the non-return type. 


(b) Cocks and valves connecting all bilge suction pipes 
are to be fixed in accessible places above the stokehold and 
engine room platforms. 


(c) All pipes from the pumps which are required for 
draining cargo or machinery spaces are to be entirely distinct 
from pipes which may be used for filling or emptying spaces 
where water is carried. 


RULES FOR SHAFTS. 


Section 11. 1. General—(a) All shafts are to be 
turned all over and are to be examined when rough turned 
and when finished. 


(b) Gauges of an approved description for testing the 
truth of the crank shafts of Reciprocating Engines are to 
be supplied with all new engines, and adjusted in the 
presence of the Surveyor. Where Steam Turbine Engines 
are fitted, gauges for testing the truth of the rotor, pinion 
and gear wheel shafts are to be supplied, and adjusted in the 
presence of the Surveyor. 


2. Materials for Shafts.—(a) Shafts may be forged 
from ingot steel, wrought iron bars piled, or scrap wrought 
iron, and they may be wrought by hammer, press, or where 
in straight lengths, by rolling mill. 


(b) Mild steel scrap may be used for intermediate shafts 
but not for crank, thrust, tube or screw shafts. 


(c) If scrap is used it must be of uniform quality and 
be thoroughly cleansed. A mixture of iron and steel scrap 
is not permitted in any case. 


(d) Where ingot steel is used for shafts it is to comply 
generally with the requirements of Section 10 of the Rules 
for the Quality and Testing of Materials. 


(ec) Where ingot steel shafts are made by rolling and 
the couplings are formed from the shafts by upsetting, the 
test pieces may be cut from the outer edges of the couplings. 
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3. Materials for Couplings.—(a) Couplings of wrought 
iron shafts may be welded to the body of the shaft, but those 
of ingot steel shafts are to be forged from the solid or by 
upsetting the ends by hydraulic pressure. 

(b) Couplings, where separate from the shaft, may be 
forged from ingot steel, wrought iron, or mild steel scrap ; 
or they may be steel castings. 


4. Materials for Crank Shaft Webs.—(a) Webs of 
built crank shafts may be forged or rolled from ingot stcel, 


wrought iron, or mild steel scrap; or they may be steel 


castings. 

(b) The material of cast steel webs is to such that 
the tensile strength does not exceed 50 kg. per mm’, and in 
no case is the sum of 0,64 times the tensile breaking strength 
in kilogrammes per mm’. and the percentage of elongation, 
measured on a standard test piece, to be less than 50. 


Section 12. 1. Dimensions of Shafts.— The 
dimensions of the shafts of steam engines are not to be less 
than those given by the following formule :— 

2. Steam Reciprocating Engines.—The diameter of 
the intermediate shafts is not to be less than that given 
by the following formula :— 


Diameter of intermediate shaft, in millimetres = 


Ree 


Crt?) 
where FJD is the diameter in millimetres of the low 
pressure cylinder or the equivalent diameter 
where two or more low pressure cylinders are 
fitted, 

S is the stroke of the piston in millimetres, 

WP is the working pressure in the boiler in kilo- 
grammes per cm’. 

r is the ratio of the areas of the low pressure 
cylinder or cylinders to that of the high 
pressure cylinder or cylinders, 

C is a coefficient given in the following Table : 


| | 
COMPOUND, TRIPLE, VALUES OF ‘‘C,” | 
OR QUADRUPLE eet 
EXPANSION | 
+ Ocean Going and | Vessels trading on 
pam ROCATING Home Trade Estuaries, Rivers, 
GINES. Vessels. Lochs and Lakes. 
| eas 
2 cranks at 90°... ~ 1900 2100 
2 cranks at 180° ... 1350 1500 
3 cranks at 120° ... 2150 2400 
4 cranks balanced... 2150 2400 
4 cranks at 90°... 2100 2300 
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3. Crank Shafts.—The diameter of the crank shafts is 
not to be less than 1,05 times that required for the inter- 
mediate shaft. 

4, Crank Webs of Built Shafts——(a) The dimensions 
of the crank webs of built shafts are not to be less than 
those given by the following formulae :— 

h = 0,625 x d 


where h is the thickness of the web, measured parallel to 
the axis, in millimetres, 
t is the thickness of metal around the eyeholes, 
measured radially, in millimetres, 
d is the diameter required for the crank shaft in 
millimetres. 


(+) Orank webs are to be securely shrunk on the body 
pieces and crank pins, or to be forced on by hydraulic 
pressure. One or two keys or cylindrical dowels are to be 
fitted at the junction of the body pieces and webs. 

The Committee will be prepared to give consideration 
to the circumstances of any special case. 


5. Thrust Shafts—The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 1,05 
times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 


6. Tube Shafts (Shafts passing through stern tubes 
but not carrying the screw propellers)—The diameter of 
the tube shaft is not to be less than 1,05 times that 
required for the intermediate shaft, and any part of the 
shaft within the tube which may be exposed to sea water 
is not to be less than 1,075 times that required for the 
intermediate shaft. 


7. Screw Shafts (Shafts carrying the screw pro- 
pellers).—(a) The diameter of the screw shaft is not to be 
less than that given by the following formula :— 

Diameter of screw shaft, in millimetres = d + P 

where d is the diameter required for the intermediate 
shafts, in millimetres. 
P is the diameter of the propeller, in millimetres. 
C=144 when the shaft is fitted with a continuous 
liner, or 
C=100 when the shaft is not fitted with a 
continuous liner y OG 

(6) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 1,05 times d. 
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8. Bronze Liners on Shafts.—(a) The thickness of 
liners fitted on screw shafts or on tube shafts, in way of the 
bushes, is not to be less than that given by the following 
formula :— 

Fea d + 285 
32 
where t is the thickness of the liner, in millimetres. 
dis the diameter required for the screw or tube 
shaft under the liner in millimetres. 

(6) The thickness of a continuous liner between the 
bushes is not to be less than 0,75t. 

(c) Continuous liners should be cast in one piece or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 

(d) Liners are to be carefully shrunk on, or forced on 
to the shafts by hydraulic pressure. Pins are not to be used 
to secure the liners. 

(e) If the liner does not fit tightly between the 
bearings in the stern tube, the space between the shaft and 
the liner is to be charged or forced with a plastic material 
insoluble in water and non-corrosive. 

(f) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss., 


9. Stern bush.—The length of the bearing in the 
stern bush next to and supporting the propeller is not to be 
less than four times the diameter required for the screw 
shaft under the liner. 


10. Couplings.—(a) The diameter of the coupling 
bolts at the joining faces of the couplings is not to be less 
than that given by the following formula :— 


Diameter of coupling bolts, in millimetres= 


eee 
\/ 3,5 xnxr 
where d is the diameter required for the intermediate 
shafts, in millimetres, 
n is the number of bolts in the coupling, 


r is the radius of the pitch circle of the bolts, in 
millimetres. 


(b) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter 
of the coupling bolts at the face of the coupling. The 
thickness of the screw shaft coupling flange is not to be less 
than 0,25 of the diameter required for the intermediate shaft. 

(c) The radius of curvature at the fillet where the 
flange starts from the shaft should not be less than 0,125 
the diameter of the shaft adjacent to the flange. 


(d) Where couplings are separate from the shafts 
provision is to be made to resist the astern pull. 

11. Bronze Propellers.—Where bronze is used for 
propellers or propeller blades, it is to comply with the 
requirements of Section 11 of the Rules for Quality and 
Testing of Materials. 


12. Steam Turbine Engines and Electric Propelling 
Motors.—The diameter of the intermediate shafts is not to 
be less than that given by the following formula :— 

Diameter of intermediate shaft, in millimetres = 


a a 
25,4 x Sh “s 


Where SEP is the maximum designed shaft horse power, 


R is the number of revolutions per minute at 
that power. 
F = 64 for ocean going and home trade vessels. 
F = 58 for vessels trading on estuaries, rivers, 
lochs and lakes. 


13. Wheel Shafts of Geared Steam Turbine 
Engines——(«) Where there are two pinions geared into 
the wheel, opposite, or nearly opposite, to one another, the 
diameter of the wheel shaft is not to be less than 1,05 times 
that required for the intermediate shaft. 

(6) Where there is only one pinion geared into the 
wheel, or where there are two pinions which are set to 
subtend an angle at the centre of the shaft of less than 120°, 
the diameter of the shaft at the wheel and the adjacent 
journals is not to be less than 1,1 times that required for 
the intermediate shaft. Abaft the journals the shaft may be 
tapered to 1,05 times the diameter required for the inter- 
mediate shaft. 


14.—Steam Reciprocating Engines combined with 
Exhaust Steam Turbines. 

Where steam reciprocating engines are combined with 
exhaust steam turbines, either by means of mechanical 
gearing or by electric generators and motors, the diameter of 
the intermediate shafting is not to be less than that given 
by the following formula, viz. :— 


3 /SH x 64 
d = 25,4 x R 


where d = diameter of intermediate shaft in millimetres. 
SEP = 0°9 indicated horse-power, of the reciprocating 
engines when working with the turbine 
+ 95 shaft horse-power of the exhaust 
turbine at the turbine shaft. 
R = Revolutions per minute of the main propelling 
shafting. 
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In no case is the diameter of the intermediate shafting 
to be less than that required by the Rules for ordinary 
reciprocating engines when working without a turbine. 

15. For dimensions of thrust, tube, and screw shafts, 
shaft: liners, stern bush, shaft couplings and coupling bolts 
see clauses 5 to 10. 


STEAM AND OTHER PIPES. 


Section 18. 1. Pipes made from the electro depo- 
sition of copper on a mandril are not to be used for steam, 
feed delivery, blow-off or scum. 


2. All copper steam, feed, blow-off and scum pipes are to 
be properly annealed before fixing in place. 

3. All copper pipes used for steam, feed, blow-off 
and scum purposes subject to a pressure over 5,25 kg. per 
cm*. are to be solid drawn. 

4, Steam pipes intended for a working pressure over 
12,65 kg. per cm®. are not to be of copper when the 
internal diameter exceeds 125 mm. Copper pipes are not 
to be used for superheated steam. 

5. All copper steam pipes on completion and prior to 
being fitted in place are to be subjected to an hydraulic test 
of at least twice the working pressure to which they will 
be subjected. k 

6. All copper feed delivery pipes are to be hydraulically 
tested to at least 2,5 times the working pressure of the 
boilers. 

7. The working pressure to be allowed on copper pipes 
is to be determined by the following formula :— 


_ (t— 0,8) x F 
WP = 
Where WP. is the working pressure in kilogrammes per 
cm’., 


D is the internal diameter in millimetres, 
t is the thickness in millimetres, 
F for solid drawn steam pipes = 422, 

for solid drawn feed pipes = 337, 

for brazed steam pipes = 316, 

for brazed feed pipes = 253. 


8. Where copper pipes are bent they are to be made 
thicker than required by clause 7 to provide for the thinning 
at the bend. In no case is the radius of curvature at 
the centre line of the pipe to be less than twice the external 
diameter of the pipe. 
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9. Steam and other pipes may be made of wrought 
iron or wrought steel. 


10. The process of welding the seams of iron or steel 
pipes is to be such that it is done by hammering or rolling 
the joint. 


11. On completion of any work on iron or steel steam 
pipes which involves heating whether for welding the joint, 
welding on flanges, bending the pipe or for any other 
purposes the pipes are to be carefully annealed. 


12. Where steam and other pipes are made of steel, the 
material is to comply with the requirements of Section 16 
of the Rules for Quality and Testing of Materials. 


13. Feed pipes if made of steel are to be solid drawn, 
cold finished. 


14. All iron or steel steam pipes prior to being fitted in 
place are to be subjected to an hydraulic test of at least three 
times the working pressure to which they will be subjected. 


15. All iron or steel feed delivery pipes are to be 
hydraulically tested to at least four times the working 
pressure of the boilers. 


16. The working pressure to be allowed upon iron or 
steel steam and feed pipes is to be determined from the 
following formulz :— 


a. For solid drawn cold finished steel steam pipes, 


— 
b. For solid drawn hot finished steel steam pipes, 
(t—3) 


c. For lap-welded steam pipes of iron or steel 
whether with or without covering straps, 


waded \ Seat. 
WP="5- 


d. For feed delivery pipes, 


x 683 


we = “5” x 703 


Where WP. is the working pressure in kilogrammes 
per cm?, to which the steam pipes will 
be subjected, and in the case of feed 
delivery pipes is the boiler pressure, 

D is the internal diameter of the pipes in 
millimetres ; 


t is the thickness in millimetres. 


| 
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CYLINDRICAL BOILERS. 


Section 14. 1. General.—In the design and con- 
struction of Marine Boilers the following conditions are to 
be observed :— 


2. Shell plates subject to a direct tensile stress may be 
welded in cases where the weld is covered by a riveted butt 
strap or straps. 


Proposals to omit butt straps may be considered, 
provided full details are submitted before the work is 
commenced. 


8. All steel plates which are welded, dished, flanged, or 
locally heated are to be afterwards efficiently annealed. 


4. Butt straps are to be cut from plates and not from 
rolled slips. 


5. All rivet holes are to be drilled, and as far as possible 
they are to be drilled in place. After drilling the plates the 
burrs are to be removed and the faying surfaces of the plates 
cleaned, and the sharp outer edges of holes removed also. 


6. Steel stays are not to be welded. If plus threads are 
desired, the ends of the stay bars may be upset or the bars 
may be drawn down in the central portions from bars 
originally of the size of the ends. In either of these two 
cases the bars are to be subsequently annealed throughout. 
In double ended boilers the through longitudinal stays are to 
be supported at or near the middle of their length. 


7. Screw stays of combustion chambers where fitted with 
nuts, are to be, as far as possible, normal to the chamber 
plates. Where this is not possible they are to be fitted with 
taper washers to provide a fair bed for the nuts. 


8. Nuts to screw stays in combustion chambers are to 
be not less than 19 mm. thick for stays up to 38 mm. 
diameter over threads, 22 mm. thick for 41 and 45 mm, 
stays, 25 mm. thick for 48 and 51 mm. stays, and 29 mm. 
thick for stays over 51 mm. in diameter. The nuts are to 
be made of solid mild steel or of iron which is to be 
without weld. 


9. Screw stays 32 mm. in diameter and upwards should 
have 9 threads per 25,4 mm., and all stays 51 mm. in 
diameter and above passing through plates and secured by 
nuts on each side of the plate, should have not more than 6 
threads per 25,4 mm. 


10. Where jointed longitudinal stays are fitted between 
the front and back tube plates they are to be fitted with pins 
having an effective sectional area 25 per cent in excess of 


that of the stay. The pins may be slack in the holes, the 
total slackness being not more than 1,5 mm. The pins are 
to be as close as possible to the shoulder of the eye forging. 
The shoulder of the forging is to have a diameter not less 
than 25 mm. greater than the diameter of the hole. 


Section 15. 1. Dampers and Baffles.—Boilers, 
whether main or auxiliary, in which fuel oil only is used 
are not to be fitted with a damper, or other possible means 
of obstruction to draught, in the uptake or funnel. 

If the boilers are to use coal and oil fuel alternately, 
the uptake or funnel dampers, if fitted, must be provided 
with a suitable device whereby they may be securely locked 
in the fully open position. 


2. The end plates in the steam space in way of uptakes 
are to be shielded from contact with the heated gases. 


Section 16. 1. Access Arrangements.—(a) Man- 
holes in cylindrical shells are to have their shorter axes 
arranged longitudinally. Where the cylindrical shell is cut 
for a manhole, compensation is to be provided and is to be 
such that the strength in way of the hole is not less than 
that required for the longitudinal joint. 


(6) Where a flat plate is flanged to stiffen it at a 
manhole or sight hole, to permit the same working pressure 
as would be allowed upon an unpierced plate the depth of 
the flange measured in millimetres from the outer surface 


is to be at least equal toA/ t x w 


where t is the thickness of the plate in millimetres and w 
is the minor axis of the hole in millimetres. 


2. The doors to manholes, mudholes, and sight holes 
are to be built up or pressed to shape and annealed, or 
made from one thickness of plate with a machined recess 
for the jointing material. Their spigot part or the recess 
is not to have a greater clearance than 1,5 mm. all round, 1.e., 
the axes are not to be less than 3 mm. smaller than the holes 
in which they are fitted. 


3, The studs for securing all doors are to be screwed 
through the plate, and they are to be fitted with nuts on 
the inside or bolts may be used screwed through the plate 
with the heads inside. 

4, All boilers are to be provided, where possible, with 
means for ingress to permit of examination and cleaning of 
the inner surfaces of plates and tubes exposed to flame. 
Where the boilers are too small to permit of this there are 
to be sight holes and mudholes sufficiently large and 
numerous to permit of the inside being satisfactorily cleaned. 
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5. Where the cross tubes of vertical boilers are large 
there is to be a sight hole in the shell opposite to one end 
of each tube sufficiently large to permit the tube to be 
examined and cleaned. These sight holes are to be in 
positions accessible for that purpose. 


Section 17. Hydraulic Tests.—In all new boilers 
working at pressures up to 7 kg. per cm*. the hydraulic test 
is to be twice the working pressure. For boilers working at 
pressures greater than 7 kg. per cm*. the hydraulic test 
pressure is to be 1,5 times the working pressure plus 3,5 kg. 
per cm’. 


Section 18. 1. Water Gauges and Test Cocks.— 
Every boiler is to be fitted with at least two independent 
means of indicating the water level in it, and have marked 
on it in a contiguous position, easily seen, the level of the 
highest part of the combustion chamber. One of these 
means is to be a glass gauge or an equivalent. The other 
may be a set of test cocks. 


(In the case of boilers of tugs, tenders, coasting and 
other small vessels engaged on short voyages, and in that 
of vertical boilers, the marking of the level of the highest part 
of the combustion chamber may be omitted.) 


2. Test cocks, where practicable, are to be fitted direct 
on the boiler shell. A set is to consist of at least three cocks 
except in boilers 2,30 m. in diameter and under when 
there may be two. For vertical boilers above 2,15 m. high, 
the set of test cocks is to consist of at least three. 


3. All single-ended boilers 4,90 m. mean diameter or 
over, are to be fitted with a glass water gauge on each side. 
Single-ended boilers under 4,90 m. in diameter are to be fitted 
with one glass water gauge and one set of test cocks, or the 
equivalent of the latter. : 

4. All double-ended boilers are to be fitted with a glass 
water gauge at, or, near each end on opposite sides and a set 
of test cocks at each end, or the equivalent of the latter. 

5. The cocks of all water gauges are to be accessible from 
positions free from danger in the event of the glass breaking. 

6. If the water gauges are not fitted directly to the shell 
of the boiler but to stand pillars or columns, it is desirable 
that these pillars or columns should be bolted directly to the 
shell of the boiler. If they are connected to the bviler by 
means of pipes the pipes are to be fitted with terminal 
cocks, not valves, secured direct to the boiler shell. For 
boilers exceeding 3 m. in diameter the pillars are not to be 
less than 63 mm. and the connecting pipes not less than 
38 mm. internal diameter. For boilers exceeding 2,30 m. 
but not exceeding 3 m. in diameter the pillars are not 
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to be less than 50 mm. and the pipes not less than 32 mm. 
internal diameter, and for boilers 2,30 m. in diameter 
and under the pillars are not to be less than 45 mm. 
and the pipes not less than 25 mm. internal diameter. 
The upper ends of the connecting pipes are to be arranged so 
that there is no pocket or bend where an accumulation of 
water from the condensation of the steam can lodge. They 
should not pass through the uptake if they can be otherwise 
arranged. If, however, this condition cannot be complied 
with, they may pass through it by means of a passage at 
least 50 mm. clear of the pipe all round, open for ventilation. 

7. A Salinometer cock or valve is to be fitted direct 
to each boiler in a convenient position. It must not be on 
the water gauge stand-pipe. 

8. Pressure gauges.—Hach boiler is to be provided 
with a separate steam pressure gauge. Double-ended boilers 
are to be provided with a pressure gauge at each end. The 
gauges are to be placed where they are easily seen. 

9. Feed Checks.—Each boiler is to be fitted with at 
least two independent means of feed, each with its own 
check valve. In auxiliary or winch boilers one of the means 
of feed may be an injector. 

Section 19. 1. Blow-off and Scum Valves.— Each 
boiler is to be fitted with a blow-off valve secured direct to 
the shell. The valve and its connections to the sea need 
not be more than 38 mm. in diameter, and may be 
generally about 8,5 mm. in diameter for each metre in 
diameter of the boiler. It is, however, to be not less than 
20 mm. in diameter. 

Vertical boilers are to be fitted with a blow-off cock 
or valve. 

2. Blow-off valves and scum valves (where these latter 
are fitted) of two or more boilers may be connected to one 
common discharge, but where thus arranged there are to be 
screw-down non-return valves fitted for each boiler to 
prevent the possibility of the contents of one boiler passing 
to another. 

8. The blow-off cock or valve on the ship’s side is to 
be fitted above the level of the stokehold plates, in an 
accessible position, and is to be arranged so that it can be 
readily seen whether it is open or shut. The cock handle 
is not to be capable of being removed unless the cock is shut, 
and if a valve is fitted the wheel is to be fixed to the spindle. 
The cock or valve is to be fitted with a spigot passing 
through the plating and a brass or gun-metal ring on the 
outside. 

Section 20. Stop Valves.—One main stop valve is 
to be fitted to each boiler secured direct to the shell. There 
are to be as few auxiliary stop valves as possible so as to 
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avoid piercing the boiler shell more than is absolutely 
necessary. The arrangement, however, is to be such that 
where more than one boiler is fitted it is possible to supply 
the steam whistle, the steam steering gear, and the electric 
light machinery from at least two boilers. 


Section 21. 1. Safety Valves.—At least two safety 
valves are to be fitted to each boiler. They are to be 
arranged so that the springs and valves are cased in, that 
the valves cannot be overloaded when steam is up, that they 
can be lifted by easing gear, and turned round on their seats 
by hand, and in case of fracture of springs they cannot lift 
out of their seats. Easing gear is to be arranged to lift all 
the safety valves on a boiler together, and is to be workable 
from some accessible place, free from steam danger. 

2. Vertical boilers having 9,3 m®*., or more, of total 
heating surface are to be fitted with two safety valves each 
not less than 38 mm, diameter; those having less than 
9,3 m*. may have one valve not less than 50 mm. 
diameter. 

3. All the safety valves of each boiler may be fitted 
in one chest, which is to be separate from any other valve 
chest and is to be connected direct to the boiler by a 
strong and stiff neck, the passage through which is to be 
of not less cross-sectional area than one-half the aggregate 
area of the safety valves in the chest. Each safety valve 
chest is to be provided with a means by which it can be 
drained ; the drain pipe is to be lead to the bilge or to a 
tank, clear of the boiler. 

4. (a) The minimum aggregate area of the safety valves 
of the ordinary type for saturated steam fitted to each boiler, 
whether coal fired or oil fired, and whether working under 
natural, forced, or induced draught is to be found by the 
following formula :— 

Aggregate area of safety | _ T.H.S. x E x 21 
valves in mm?, Sp + 1,05 
where T.H.S. is the total external surface in square 
metres of the tubes and other parts of 
the boiler exposed to heat, so as to 
cause evaporation. 
p is the working pressure in kilogrammes 
per cm’. 
E is the estimated evaporation in kilo- 
grammes per square metre of heating 
surface (T.H.S.) per hour with a 
minimum value of 29. 


(b) For superheated steam, the aggregate area of the 
safety valves is to be found by the following formula :— 
A,=A x (1 + 0,0018 T) 


where A, is the aggregate area of the safety valves for 
superheated steam, in mm”. 
A is the aggregate area of the safety valves 
found by the formula in paragraph (@). 
T is the degree of superheat, in degrees centigrade. 
(c) An approved type of safety valve of equally good 
and reliable design may be fitted in lieu of those described 
in the Rules. 


(d) In the case of high lift safety valves of approved 
type, the aggregate area of safety valves, as calculated from 
either of the above formule, may be reduced by not more 
than 50 per cent. 


5. The waste-steam pipe and the passages leading to 
it are to have a cross-sectional area not less than 1,1 times 
the combined areas of the safety valves as given by the 
above formula. 


6. All safety valves are to be set to the required 
pressure under steam. During a test of 15 minutes with 
the stop valves closed and under full firing conditions the 
accumulation of pressure is not to exceed 10 per cent of 
the loaded pressure. During this test no more feed-water 
should be supplied than is necessary to maintain a 
safe-working water level. 


Section 22. 1. Boiler Mountings.—aAll boiler 
mounting valves are to be subjected to an hydraulic test of 
twice the working pressure. Valves over 88 mm. diameter 
are to be fitted with outside screws and the covers are to be 
secured by bolts or studs. All valves are to be arranged to 
be shut with a right-hand motion of the wheels. 


2. All cocks and valves connected to the boiler are to 
be such that it is seen without difficulty whether they are 
open or shut. Where boiler mountings are secured by studs, 
the studs are to have a full thread holding in the plate for a 
length of at least one diameter. If the stud hole penetrates 
the whole thickness of the plate the stud is to be screwed 
right through the plate and is to be fitted with a nut inside 
the boiler. Where bolts are used for securing mountings 
they are to be screwed right through the plate with their 
heads inside the boiler. 


3. Where a superheater is fitted which can be shut off 
from the boiler it is to be provided with a separate safety 
valve fitted with easing gear. The valve as regards con- 
struction is to comply with the regulations for ordinary 
safety valves, but the easing gear may be fitted to be 
workable from the stokehold only. The superheater is also 
to be fitted with a drain cock or valve to free it from water 
when necessary. 
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4. Safety valve chests, main engine stop valve chests, 
and all other steam pipe valves and fittings where subjected 
to saturated steam only may be made of cast iron, but such 
valve chests and steam pipe fittings where subjected to steam 
of a temperature above 218° C. are to be of cast steel or 
other approved material. 


RULES FOR DETERMINING THE WORKING 
PRESSURE TO BE ALLOWED IN NEW BOILERS. 
CYLINDRICAL SHELLS. 

Section 23. 1. For the cylindrical shells of steel 
marine boilers the maximum working pressure (which is 
designated by WP and is in kilogrammes per em’.) to be 
allowed is to be calculated from the following formule :— 

Where the thickness of the shell plates does not exceed 

45 mm, 


_.(t-1,6) x §& x J 
MOS ex D 


Where the thickness of the shell plates exceeds 45 mm. 
and the longitudinal seams are made with 


” double butt straps. 
tx§xJ 
we x 


In the above formule 
t is the thickness of the shell plates in millimetres, 


S is the minimum tensile strength of the steel 
shell plates in kilogrammes per mm?., 

J is the percentage of strength of the longitu- 
dinal seams calculated by the methods 
described hereafter, 

C is a coefficient, which is 1,92 where the 
longitudinal seams are made with double 
butt straps, 1,98 where the longitudinal 
seams are made with lap joints and are 
treble riveted, 2,03 where they are made 
with lap joints and are double riveted and 
2,31 where they are made with lap joints 
and are single riveted, 

D is the inside diameter of the outer strake of 
plating of the cylindrical shell measured in 
millimetres, 


2. The percentage of strength of a riveted joint (J) is 
found from the following formule: (i), (ii), (iii) : (i) and (ii) 
are applicable to any type of joint, (iii) is applicable only to 
that type of joint in which the number of rivets in the inner 
rows is double that in the outer row. The lowest value 
given by the application of these formule is to be taken as 
the percentage of strength of the joint. 
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(i) Percentage of strength of plate at _ 100 (p— d) 
joint as compared with solid plate Pp 
(ii) Percentage of strength of rivets as compared with 
solid plate 
__100 (§; x a x n x C) 
= Six px T 
(ili) Percentage of combined strength of the plate at the 
inner row of rivet holes and of the rivets in the outer row 
_ 100 (p — 2d) 3 100 (§. x a x C) 
a Toki Six px T 
where p = pitch of rivets at outer rows in millimetres, 
d = diameter of rivet holes in millimetres, 
a = sectional area of one rivet in mm’*., 
n = number of rivets which are fitted in the 
pitch p, 

T = thickness of plate in millimetres, 

C = 1,0 for rivets in single shear as in lap joints, 

C = 1,875 for rivets in double shear as in double 
butt-strapped joints, 

S.:= minimum tensile strength of plates in kilo- 
grammes per mm’., 

S:= shearing strength of rivets, which is taken 
generally to be 36 kg. per mm*. and 
may be 85 per cent of the minimum 
tensile strength of the rivet bars. 


3. Where the longitudinal seams are fitted with double 
butt-strapped joints, the outer. butt strap is to be at 
least 0,625 of the strength of the plate, and is to be of 
sufficient thickness to permit of efficient caulking of its 
outer edges. The inner butt strap is to be 8 mm. thicker 
than this. 

In cases where the number of rivets in the inner rows 
is double the number in the outer row, this will require the 
thickness of the outer strap to be 


t, 1s be fp ag] x TT 


=8 x (p—2d) 
and that of the inner strap to be at least 
5 x (p—d) 


ta = 8 x (p—2d) x T+ 3mm. 


4. In all cases the clear space between a rivet hole and 
the edge of a plate is not to be less than the diameter of 
the rivet holes, i.e., the centre of the rivet hole is to be at 
least 1,5 diameters distant from the edge of the plate. 

In joints whether lapped or fitted with butt straps, 
in which there are more than one row of rivets and in 
which there is an equal number of rivets in each row, the 
distance between the rows of rivets is not to be less than 
0,33 p + 0,67 d with zigzag riveting, or 2 d with chain 
riveting. 
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In joints in which the number of rivets in the outer 
rows is one-half of the number in each of the inner rows, 
and in which the inner rows are chain riveted, the distance 
between outer rows and the nest rows is not to be less 
than 0,33 p + 0,67 d or 2 d, whichever is the greater, and 
the distance between the rows in which there are the full 
number of rivets is not to be less than 2 d. 

In joints in which the number of rivets in the outer 
rows is one-half of the number in each of the inner rows, 
and in which the inner rows are zigzag, the distance between 
the outer rows and the next rows is not to be less than 
0,2 p + 1,15 d, and the distance between the rows in which 
there are the full number of rivets is not to be less than 
0,165 p + 0,67 a. 

Inthe above p is the pitch of the rivets in the outer rows. 

5. The maximum pitch of the rivets in the longitu- 
dinal joints of boiler shells is to be— 

Maximum pitch in millimetres = © x T + 40 mm. 
where T is the thickness of the plate in millimetres and © isa 
coefficient as given in the following Table :— 


Number of Rivets Coefficients for ee tag 
per pitch. Lap Joints. | strapped Joint. 

il 1,31 1,75 

2 2,62 3,50 

3 3,47 4,63 

4 4,14 5,52 

5 = 6,00 


6. If holes are cut in the cylindrical shells of boilers 
for fixing of mountings, the diameters of the holes being 
greater than 2,5 times the thickness of the shell plating 
plus 70 mm., compensation is to be fitted as in the 
case of manholes. (See Section 16, clause 1, paragraph ().) 

7. Where more than three screw stays pierce the cylin- 
drical shell in a horizontal line, if d is their diameter 


100 (p — d) 
Pp 


and p the pitch, should not be less than the 


percentage of strength required for the shell longitudinal 
joints. If this is not possible, the stays are to be arranged 
out of line with one another longitudinally. 

8. The riveting of the seams joining the end plates to 
the cylindrical shell is not to be less than 42 per cent of 
that of the solid shell plate. Where the shell plates exceed 
16 mm. in thickness the seams connecting the shell plates to 
the end plates are to be at least double riveted. Where the 
shell plates exceed 13 mm. in thickness the intermediate 
circumferential seams of double-ended boilers are to be at 
least double riveted. 


9. The circumferential seam at or near the middle of 
the length of single-ended boilers is to have a strength 
of joint not less than 60 per cent of the solid plate. 
The inner circumferential seams of double-ended boilers 
are to havea strength of joint not less than 62 per cent. of 
the solid plate. In any case there are to be at least three 
rows of rivets where single-ended boilers have shell plates 
over 85 mm. in thickness and where double-ended boilers 
have shell plates over 830 mm. in thickness. 

10. The circumferential seams of the shells of vertical 
boilers are to have a strength of not less than 42 per cent 
of the solid plate. Where these seams are not complete 
circles, and where the shell plates exceed 16 mm, in 
thickness, the riveting is to be at least double. 


FURNACES. 
Section 24. 1. The working pressure to be allowed 
on corrugated furnaces is to be determined by the following 
formula :— 


— Cc (t Sat 0,8) 
WP ae. 1 A 


where ED is the external diameter measured at the 
bottom of the corrugations in millimetres, 

t is the thickness of the furnace plate in milli- 
metres, measured at the bottom of the 
corrugation or camber, 

C is a coefficient which is 1080 for the Fox, 
Morison, Deighton, Purves, and other 
similar furnaces, and is 1150 for the Leeds 
Forge Bulb Suspension furnace. 

2. The working pressure to be allowed on plain furnaces 
or furnaces strengthened by the Adamson or other joints, 
and on the cylindrical bottoms of combustion chambers, is 
to be determined by the following formule, the least 
pressure obtained by either formula being taken :— 

= C(t—0,8)? 
WP = (+610) xD 


of Wes © x [820 (t— 0,8) — L] 


where [D is the exiernal diameter of the furnace or 
combustion chamber in millimetres, 

t is the thickness of the furnace plate in 
millimetres, 

L. is the length of the furnace or of combustion 
chamber bottom or the length between 
points of substantial support, in millimetres 
measured from the centres of rivet rows 
or from the commencement of flange cur- 
vature, whichever is applicable. 
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C is 104400 where the longitudinal seams are 
welded and 93600 where they are riveted, 

C. is 3,5 where the longitudinal seams are 
welded and 3,16 where they are riveted, 


WP is the working pressure in kilogrammes 
per cm’. 

8. Where the furnaces are tapered the diameter to be 
taken for calculation purposes is to be the mean of that at 
the top, and of that at the bottom where it meets the 
substantial support from flange or ring. The length for 
the same purpose is to be the distance from the centre 
of the row of rivets connecting the crown to the body of 
the furnace to the substantial support at the bottom of the 
furnace, or to a row of screwed stays connecting the furnace 
to the shell, provided the pitch of stays at the furnace does 
not exceed 14 times the thickness of the furnace plate where 
the stays are riveted at their ends, and 16 times where they 
are fitted with nuts. Such screwed stays are to be in diameter 
over the threads not less than 2,25 times the thickness of 
the furnace plate. 


4. Where the furnaces are spherical in form and 
convex upwards at their tops, and are without support 
from stays of any kind :— 

620 (t— 
WP = _ 0,8) 


where t is the thickness of the top plate in millimetres, 
R_ is the outer radius of curvature of the 
furnace in millimetres. 


5. The working pressure to be allowed on internal 
uptakes of vertical boilers is to be determined by the 
following formule, the least pressure obtained by either 
formula being taken :— 

C(t — 4)? 


WP= C4 6i)xD 
or WP = e x [320(t —4) — L] 
where ED is the external diameter of the uptake in 
mm., 
t is the thickness of the uptake in mm., 
L is the length of the uptake between points 


of substantial support, in mm., measured 
from the centres of the rivet rows, 


C is 104400 where the longitudinal seams are 
welded and 9360 where they are riveted, 


Ci is 3,5 where the longitudinal seams are 
welded and 3,16 where they are riveted. 


WP is the working pressure in kgs. per cm?, 
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6. The thickness of cross tubes in cross tube boilers 
shall be determined from the following formula, but shall 
in no ease be less than 9,5 mm. 

_WPxD.. 
ton 150 + 5,6 
where t = the minimum thickness in mm. 
WP = the working pressure in kgs. per cm’, 
D = the internal diameter of the cross tube in mm. 


7. For the ogee ring which connects the bottom of the 
furnace to the shell, and sustains the whole load on the 


furnace vertically :— 
_ 10100 (t—0,8)? 
WE D> a) 
where t isthe thickness of the ogee ring in millimetres, 
D is the inside diameter of the boiler shell in 
millimetres, 
d is the outside diameter of the lower part of 


the furnace where it joins the ogee ring 
in millimetres. 


8. Furnaces, plain or corrugated, are not to exceed 
21 mm. in thickness. 


Fiat PLATES SUPPORTED BY STAYS SECURED IN VARIOUS 
WAYS, 


Section 25. 1. The working pressure to be allowed 
on flat plates supported by stays is to be calculated by the 
following formula :— 

— (t—0,8)° x (> 
we = {38 xe 
In this formula and in that in clauses § to 11 
WP. is the working pressure in kilogrammes 
per cm’, 
t is the thickness of the flat plate in 
millimetres, 
t, is the thickness of the washers, strips, or 
doublings employed also in millimetres, 
a is the distance apart of the rows of stays 
in millimetres, 
b is the pitch of the stays in the rows in 
millimetres. 
C is a coefficient which varies with the 
method of fixing the stays as follows :— 

Where the plates are exposed to flame and the stays are 
screwed into the plate and their ends are riveted over 
C = 3600. Where the plates are not exposed to flame and 
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the stays are screwed into the plate and their ends are 
riveted over © = 4100. In these cases the thickness of the 
plate is to be at least half the diameter of the stay required 
by the Rules. 


Where stay tubes are screwed into tube plates and 
expanded © = 3740. If they are fitted with nuts © = 5180. 


Where the plates are exposed to flame and the stays are 
screwed into the plate and fitted with nuts on the outside 
C = 5400. Where the plates are not exposed to flame 
GC = 6200: 


Where the stays pass through the plates not exposed to 
flame and are fitted with nuts inside and outside © = 6900, 
and where the plates are exposed to flame G = 6050. 


2. Where plates are stiffened by flanging, the inner 
radius of which is not greater than 2,5 times the thickness 
of the plate, for the support thus given © = 7900 where 
the plates are not exposed to flame and © = 6900 where 
they are exposed to flame. The pitch is to be reckoned 
from the commencement of the curvature. 


8. For portions of plate where the stays are irregularly 
pitched d? is to be used instead of a? + b*, d being the 
diameter of the largest circle which can be drawn passing 
through not less than three points of support, viz., the 
centres of stays or the commencement of the curvature of 
flanging whichever is applicable. In this case © is to be 
taken as the mean of the values appropriate for the points 
of support. 


4. For the tops and sides of combustion chambers the 
distance between the rows of stays nearest to the back tube 
plate or the back plate respectively and the commencement 
of curvature of these plates at their flanges is not to be 
greater than a. 


5. The stays of the combustion chambers are to be so 
placed that the seams of the plates can be caulked without 
removing the stay nuts. 


6. For the tops of combustion chambers where they are 
joined to the sides by curved portions, if the outer radius of 
the curved portion is less than half the allowable distance 
between the girders, the distance between the first girder 
and the inner surface of the side plate is not to exceed the 
allowable distance between the girders. If the radius of 
the curved portion is greater than half the allowable 
distance between the girders, the width of the flat portion 
measured from the centre of the girder is not to be more 
than half the allowable distance between the girders. 


7. Where portions of plate are supported by stays 
secured in different ways the value of © to be taken is the 
mean of the values appropriate to the method of securing 
the supporting stays. 

8. Where the plates are supported by stays passing 
through them and are fitted with nuts inside and washers 
and nuts outside, the diameter of the washers being at 
least 3,5 times that of the stay, and their thickness at least 
two-thirds of that of the plate but not greater than that of 
the plate :— 

WP = repel (60.8)? + 0,15 t.2] 

9. Where the washers have a diameter of at least 
two-thirds of the pitch of the stays and a thickness of at 
least, two-thirds of the thickness of the plate but not greater 
than that of the plate and are riveted to the plate in an 
efficient manner :-— 


WP=—.. fee [(t—0,8)? + 0,35 t,?] 

10. Where the plate is stiffened by strips at least 
two-thirds of the pitch of the stays in breadth and having a 
thickness at least two-thirds of that of the plate but not 
greater than that of the plate and are riveted to the plate in 
an efficient manner :— 


7200 
WP = rireg = al (t — 0,8)? + 0,55 t,?] 

11. Where the plates are fitted with doubling plates 
having a thickness of at least two-thirds of that of the 
plate but not greater than that of the plate and are riveted 
to them :— 

7200 
WP = a? + b? [ (t — 0,8)? + 0,85 ty? ] 

12. For the portions of tube plates in the nests of 

tubes :-— 


where t is the thickness of the tube plate in millimetres, 

p is the mean pitch in millimetres of the stay 

tubes supporting any portions of the plate 

(being the sum of the four sides of the 
quadrilateral divided by 4), 


C = 2740 where the stay tubes are screwed and 
expanded into the plate and nuts are not 
fitted, 

C = 3530 where the stay tubes are screwed and 
expanded into the plates and fitted with 
nuts, 
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13. For the wide water spaces of front tube plates 
between the nests of tubes and between the wing rows of 
tubes and the shell :— 


C[(t—0,8)? + 0,55t,2] 


WP = a? + b? 


where t is the thickness of the front tube plate 


in millimetres, 


t, is the thickness of the doubling plate, where so 
fitted in millimetres, 

a is the horizontal pitch of stay tubes in millimetres 
measured across the wide water space, 

: b is the vertical pitch of stay tubes in the bound- 
ing rows, in millimetres, measured from centre 
to centre, 

C = 3740 where the stay tubes are screwed and 
expanded into the tube plate and nuts are 
not fitted, 

C = 5180 where the stay tubes are screwed and 
expanded into the tube plates, and nuts are 
fitted to each stay tube, 

C = 4540 where the stay tubes are screwed and 
expanded into the tube plates, and nuts are 
fitted only to alternate stay tubes. 


14. If steel of less strength than 41 kg. per mm’. 
is used for flat plates, the working pressure allowed 
is to be correspondingly reduced. 


TUBE PLATES UNDER COMPRESSION. 
Section 26. The pressure to be allowed on tube 


. plates is to be calculated by the following formula, in 
which the compressive stress is taken at 9,8 kg. per 
mm’, :— 


i. (D—4) xt 
WP = 1970 x “WD 


F where t is the thickness of the tube plate in millimetres, 


D is the horizontal distance apart of the tubes, 
centre to centre, in millimetres, 


d is the internal diameter of the plain tubes in 
millimetres, 


W is the width of combustion chamber in milli- 
metres measured inside from tube plate to 
back chamber plate, or between tube plates 
in double-ended boilers with combustion 
chambers common to two opposite furnaces. 
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TUBE PLATES OF VERTICAL BOILERS. 

Section 27. Where vertical boilers have a nest or 
nests of horizontal tubes so that there is direct tension on 
the tube plates due to the vertical load on the boiler ends 
or to their acting as horizontal ties across the shell, the 
thickness of the tube plates and the spacing of the tubes 
are to be such that the section of metal taking the load is 
sufficient to keep the stress within that allowed on the 
shell plates. 

Further, each alternate tube in the outer vertical rows 
of tubes is to be a stay tube. The tube plates between the 
stay tubes are to be in accordance with the rules for tube 
plates as in Section 25, clause 12, and in addition 

(t— 1,6) x § x (p—d) x 100 
rec ares ie x = 
where & is the minimum tensile strength of the steel 

plate in kilogrammes per mm’., 

t isthe thickness of the tube plate in millimetres, 

D is twice the radial distance of the centre of 
the outer row of tube holes from the axis 
of the shell in millimetres, 

p is the vertical pitch of tubes in-millimetres, 

d_ isthe diameter of the tube holes in millimetres. 


GIRDERS. 
Section 28. For girders supporting the tops of 
combustion chambers the following formula is to be used :— 
Xie 0 Ss 
WP=C=P)xD*xL*44 
where d is the depth of the girder at centres in 
millimetres ; 

t is the thickness of the girder at centre, where 
this is a forging, or the sum of the thick- 
nesses of the plates where the girder is made 
of two plates, measured in millimetres ; 

L is the length of the girder in millimetres, 
measured between the tube plate and back 
chamber plate inside, or between tube plates 
in chambers common to two opposite 
furnaces ; 

P is the pitch of stays supported by the girder, 
in millimetres ; 

D is the distance apart of the girders, centre to 
centre, in millimetres ; 

S is the minimum tensile strength of the steel 
plates forming the girder, in kilogrammes 
per mm’. In the case of forged girders 
S is to be taken as 88 for iron and 44 
for steel ; 
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C is a coefficient as follows :— 
n 
t = ntl x LEO, 
where the number of stays in each girder is odd, 


+ ARETE 

— D+ 2 
where the number of stays in each girder is even, n being the 
number of stays to each girder. 


SC UUEUS 


StTaYs. 

Section 29. 1. For screw stays with threads not 
coarser than 9 threads per 25,4 mmm., made of steel or of special 
wrought iron tested to the requirements of the Rules 
(see Section 8 of the Rules for the Quality and Testing 
of Materials), the following formula is to be used, but in 
no case is the stress to exceed 6,33 kg. per mm*. :-— 


d — 6,8)? x 580 
we =S—"srx 
where d is the diameter of the stay over the thread 
in millimetres, 


a is the area in square millimetres supported by 
one stay. 


2. For steel longitudinal stays with threads not coarser 
than 6 threads per 25,4 mm. the working pressure is to be 
calculated from the following formula, but in no case is the 
stress to exceed 7,73 kg. per mm’, where steel of a minimum 
tensile strength of 44 kg. per mm*. is used :— 

d — 8,6)? x 670 
wp = "= 88x60, § 


where d_ is the diameter of the stay over the thread 
in millimetres, 


a is the area in square millimetres supported by 
one stay, 


§S is the minimum tensile strength of the steel 
in kilogrammes per mm’. 


8. In cases where longitudinal stays are made with 
enlarged ends and the body of the stay is smaller in 
diameter than at the bottom of the thread, and in cases where 
coarser threads than 6 per 25,4 mm. are used the working 
pressure is to be calculated from the following formula :— 

_(al—3,2)? x 670 
WP = A ake 
where d! is the diameter of the stay at the bottom of 
the thread or at the smallest part of the 
body. 


Bo1LeER TUBES, PLAIN AND Stay. 


Section 30. 1. Where smoke tubes are made of 
steel, the material is to comply with the requirements of 
Section 16 of the Rules for Quality and Testing of 
Materials. 

2. (a) The tolerance in thickness shall be 10 per cent 
below and 10 per cent above the specified thickness. 

(0) The external diameter of the tubes, measured at 
any point, shall be within the following tolerances of the 
diameter ordered. 

For tubes under 64 mm. outside diameter :— 

+ 0,4 mm. 
— 0,8 mm. 

For tubes 64 mm. outside diameter and larger :— 

= 1 per cent. 


3. The following table gives the working pressures 
permissible with plain boiler tubes of standard thicknesses, 
whether of lapwelded wrought iron or of lapwelded or 
seamless mild steel :— 


Outside | 
Diameter | Standard thicknesses | Working pressures in kilo- 
of tube in | in millimetres. grammes per cm?, 

millimetres.| 


| 


/ ORs oo ils A ee 
51 3,00 3,25 3,65 11 15 21 
57 —- | 8,00 8,25 3,65 400/10 13,5 18 22 
63,5 _ | 8,00 8,25 3,65 4,00 
70 3,00 3,25 3,65 4,00 | 
76 8,25 3,65 4,00 4,5 
82,5 |3,25 3,65 4,00 4,5 | 9- 12,5 16 19,5 
89 3,25 3,65 4,00 4,5 | 8,5 11,5 15 18 


4. On stay tubes, whether of wrought iron or of steel, a 
working stress of 5,27 kg. per mm?. of the net sectional area 
at the bottom of the thread is allowed. 

5. The minimum thickness of stay tubes measured 
under the threads is to be 6 mm, for marginal stay tubes 
and 5 mm. for other stay tubes. 

6. Stay tubes are to be screwed at both ends with 
continuous threads, and the holes in the tube plates are to 
be tapped with continuous threads. The pitch of the thread 
is not to be finer than 10 threads per 25,4 mm. It is 
desirable however that they should be screwed to the standard 
9 threads per 25,4 mm. ‘The stay tubes are to be expanded 
by roller expanders and not made tight by caulking only. 

7. Nuts are not to be fitted to stay tubes at the 
combustion chamber end. 
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8. If stay tubes are increased in thickness at the 
screwed ends so that the thickness at the bottom of thread 
is practically the same as in the body of the tube, the 
thickening is to be attained by upsetting and not by any 
welding process, and the tubes are to be annealed after the 
upsetting. 


DISHED PLATES WITHOUT SraYs. 

Section 31. 1. For ends of steam chests, crowns 
of vertical boilers or other plates which are dished outwards 
to partial spherical form and not fitted with stays the 
following formula is to be used :— 

wp = 214% St — 0,8) 


WP is the working pressure in kilogrammes per cm’., 
t is the thickness in millimetres, 

R is the inner radius of curvature of the end in 
millimetres which is not to exceed the diameter 
of shell, 

S the minimum tensile strength of plates in kilo- 

grammes per mm’, 

The inside radius of curvature at the flange connecting 
the end to the cylindrical shell is not to be less than 4 times 
the thickness of the end plate and in no case less than 
64 mm. 

2. Where the end has a manhole in it 3 mm. is to 
be added to the thickness of plate. 

If the plate at the manhole is stiffened by flanging, the 
total depth of the flange from the outer surface in millimetres 


is to be at least 
=,/ t xX W 


t is the thickness of plate in millimetres, 
w is the minor axis of the hole in millimetres. 

3. Where the end or crown is a complete hemisphere 
without stays or other supports, and is made in more than 
one plate, the working pressure to be allowed is given by the 
following formula :— 


where t is the thickness of the plates in millimetres, 

S is the minimum tensile strength of the steel 
plates in kilogrammes per mm’., 

J is the strength of riveted joint per cent of the 
solid plate, 

R is the inner radius of curvature in millimetres, 

C is a coefficient which for treble riveting is 
1,98, for double riveting is 2,08, and for 
single riveting is 2,31. 
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WATER TUBE BOILERS. 


Section 32. 1. General.—Water tube boilers are, 
as regards construction, and the quality and tests of the 
material used in their construction, to comply with the 
general Rules for Cylindrical Boilers, except as hereinafter 
specified ; and they are to be so designed as to ensure water 
circulation over every part of the surfaces exposed to flame 
when working under service conditions. 


2. Water Gauges.—The position of the glass water 
gauges of boilers in which the tubes are entirely drowned 
when cold is to be such that water is just showing in the 
glass when the water level in the steam drum is just above 
the top of the uppermost tubes when the boiler is cold. In 
boilers, the tubes of which are not entirely drowned when 
cold, the glass water gauges are to be placed, to the Surveyor’s 
satisfaction, in the positions which have been found by 
experience to indicate satisfactorily that the water content is 
sufficient for safety when the boiler is worked under all 
service conditions. 

3. Longitudinal Joints.—The longitudinal joints of 
the cylindrical drums of water tube boilers, the internal 
diameters of which are less than 100 times the thickness of 
the plating at the joints, are not to be of ordinary riveted 
lapped type, but are to be such as to maintain internal 
circularity of section. 


4, Inclination of Water Tubes.—The tubes which 
connect the drums or headers, and are the means for cir- 
culating the water when generating steam, are to be set at an 
inclination of not less than 15 degrees from the horizontal, 
but in the case of boilers where each tube is in series with 
one or more tubes so as to form a continuous run, the 
inclination need not exceed 5 degrees. 

5. Deposit Receptacles.—It is desirable that provision 
should be made in the design so that solid matter in the 
water can be deposited automatically without danger arising 
from such matter collecting on parts exposed to heat. 


6. Protection of Steam Drum.—Where the bottom of 
the steam drum is exposed to radiation from the fire, or to 
the impact of hot gases, and it is not protected by the tubes, a 
shield of good refractory material whose conductivity is low 
is to be fitted, or the tube plate is to be suitably thinned at 
this part. 


ConstRucTION OF WaTER TUBE BOILERS. 
Section 38. 1. Tube Ends.—All tubes are to be 
carefully drifted or roller expanded in the holes in the tube 
plates. They are to project through the neck or bearing 
part in the holes by at least 6 mm. They are to be secured 


— 
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from drawing out ab each end, and if this is done by bell- 
mouthing only, the bellmouthing is to be s'5 of the external 
diameter plus 1,6 mm. That is, the increase of diameter at 
the outer end of the bellmouth for a tube of 25 mm. in 
diameter is to be 2,4 mm., for a 50 mm. tube 3,2 
for a 75 mm. tube 4 mm. 


2. Tube Holes.—(a) The tube holes in the tube plates 
of drums, pockets or headers are to be formed in such a way 
that the tubes can be effectively tightened in them. Where 
the tube ends are not normal to the tube plates, there is to be 
a neck or belt of parallel seating of at least 13 mm. in depth 
measured in a plane through the axis of the tube at the holes. 

(0) Where the tubes are practically normal to their plates, 
this parallel seating is not to be less than 9,5 mm. in depth. 


mm., and 


3. Thinning of Tube Plates.—Where the tube plates 
are reduced in thickness for the purpose of jointing either by 
lapping or by the fitting of butt straps, or in order to receive 
the drum end flanges, such reductions are to be gradual and 
carefully machined to size. 


4, Thickness of Tubes.—(a) For pressures up to 17,5 
kgs. per mm®., the minimum thickness of tubes is to be 
calculated by the following formulze :— 

For the two rows of tubes next the fire and round the 
gaps formed in the nests of tubes for the outflow of the hot 
gases from the fire :— 


,— WP x4 
390 aa 
For all other tubes, including superheater tubes :— 
— WP xd 
t= Ut 8 


(b) For pressures above 17,5 kgs. up to 45,5 kgs. permm*®., 
and a designed steam temperature not exceeding 400° C., the 
minimum thickness of the tubes is to be calculated by the 
following formule :— 

For the two rows of tubes next the fire and round the 
gaps formed in the nests of tubes for the outflow of the hot 
gases from the fire :— 


= sip (WP + 28) + 2,3 


For all other mas including superheater tubes :— 


— ——— (WP + 28) + 1,5 


where WP is the working pressure in kilogrammes per cm’., 
d is the external diameter in millimetres, 
t is the thickness in millimetres. 
The maximum thickness of any tube is not to exceed 


7,5 mm. 
H 


5. Tube Plates.—Where tube plates form portions of 
cylindrical drums, their thickness in way of the tube holes is 
to be calculated by the following formula :— 


(t—32)$xJ 
or VW 
reer 
where [ED is the internal diameter of the drum in milli- 
metres, 


t is the thickness of tube plates in millimetres, 
S is the minimum tensile strength of the plate 
forming the drum in kilogrammes per mm’,, 
J is the percentage strength of the plate through 
—d 
the tube holes, viz. :— i x 100, 
pis the pitch of the tubes in millimetres on 
lines parallel with the axis of the drum, 
d is the diameter of the tube holes in millimetres, 
CHL. 

6. Headers and Analogous Fittings——These may be 
of wrought or cast steel, or of such other material as may be 
approved. If wrought steel is used, the material is to 
comply with the Rules for the Quality and Testing of 
Materials. If cast steel is used, the material is to comply 
with the aforementioned rules, without fracture of the test 


piece, the internal radius of the bend being not greater than 
25 mm. 


7. Flat Surfaces of Headers and Similar Parts.—(a) 
Where flat surfaces of headers or similar parts are not pierced 
for tubes, the thickness of such parts is not to be less than 
that given by the following formula :— 


or WP = (24) sgt Or 
where t is the thickness in millimetres, 


b is the breadth (in millimetres) of the flat surface 
measured from support to support inside, 


C = 5830 for wrought steel, 
C = 4600 for steel castings. 


(0) The thickness of the headers at the tube holes in 
millimetres is not to be less than 


t = 0,478 x NE + 6,35 
where d is the diameter of the hole in millimetres. 
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(c) The headers in way of the sighting doors are to be 
machined to give true and fair faces for the doors to joint 
upon. The thickness where machined may be as much as 
2,4 mm. less than given by the above rule, but generally it is 
not to be less than 8 mm. 


(d) The thickness of all headers which are exposed to 
radiation from the fire, or to the impact of hot gases, and 
which have only steam within them under service conditions, 
as is the case with superheaters, is to be 12,5 per cent. 
greater than that given by the above formula. 


(e) The sighting hole doors are to be substantial, and 
capable of being removed and replaced from time to time 
without loss of efficiency or safety. Where they are held in 
place by bolts, the doors are to be so designed that they will 
not blow out in the case of the breakage of the bolt or 
otherwise. 

(f) Every flange is to have a fillet with a radius not 
less than the thickness of the neck to which it is attached. 


BoIbeR Mountines anD Firtincs FoR WATER TUBE 
BOILERS. 

Section 34. 1. Safety Valves—(a) The safety 
valves are to be in number, area, design, and ordinary 
construction in agreement with Section 21 of the Rules for 
Cylindrical Boilers. 


(6) An approved type-of safety valve of equally good 
and reliable design may be fitted in lieu of those described 
in the Rules. 


2. Waste Steam Pipe.—The wasle steam pipe and 
passages leading to it from the safety valves are to be in area 
of cross section not less than 1,1 times the combined area of 
the valves as given by the above formula. 


3. Accumulation Tests.—Tests for accumulation of 
pressure are to be carried out with the stop valve closed and 
under full firing conditions for as long a time as the water 
supply in the boiler permits, but in no case need they exceed 
7 minutes in duration. The accumulation is not to exceed 
10 per cent of the working pressure. 


4. Stop Valves.—Where two or more boilers are 
connected together, stop valves of self-closing or non-return 
types are to be fitted. 


5. Water Gauges.—There are to be at least two water 
gauges to each boiler, fitted in such a way as to be quite 
independent of each other. One of them is to be a glass 
water gauge, while the other may be an equivalent; but 
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where water and steam drums exceeding 3,95 m. in length 
are fitted athwartship a glass water gauge is to be fitted 
at or near each end of the drum. 


6. Feed Water Fittings.—(a) Each boiler is to be 
fitted with at least two distinct and independent feed 
systems, each with its own check valve attached direct 
to the boiler. At least one of these systems is to be fitted 
with an approved apparatus whereby the supply is controlled 
automatically. 

(») The feed check valves are to be fitted with efficient 
gearing, whereby they can be satisfactorily worked from the 
stokehold floor, or other convenient position. 


7. Manholes.—In all the drums, manholes are to be 
provided of such size as to permit of access for internal 
examination, and for the satisfactory fitting of all the tubes 
in place. 


8. Mountings and TFittings.——Those not referred to 
in this Section are to be in accordance with Sections 18, 19, 
20 and 22, of the Rules for Cylindrical Boilers. 


TuBES FOR WaTsR TUBE BOILERS. 


Section $5. 1.—All tubes subject to internal pres- 
sure are to be solid drawn and made of steel produced by an 
open-hearth process, acid or basic, the ultimate tensile 
strength of whici does not exceed 44 kg. per min’. 
and the elongation of which is not to be less than 30 per 
cent. on a Standard Test Piece C (British Engineering 
Standards Association Test Piece F), when in the billet or 
bar form, and is to be certified as such by the makers of the 
steel and of the tubes. 

2. All tubes under 33 mm. external diameter are to 
be cold finished ; these, and all other cold-drawn tubes, are 
to be satisfactorily annealed before examination. 

3. All tubes are to be free from defects, both within 
and without. 


Tests OF TUBES FOR WaTER TUBE BOILERS. 


Section 86. 1.—All tubes up to 3,25 mm. in 
thickness are to be capable of being flattened by hammering 
when cold until the inner surfaces are not further apart than 
1,6 mm. For those over 3,25 mm., and not exceeding 
4,9 mm., the maximum distance apart is to be 5,5 mm. ; 
for those over 4,9 mm., and not exceeding 6,4 mm., the 
maximum distance apart is to be 9,5 mm. ; and for those 
whose thickness exceeds 6,4 mm., the maximum is to be 
14,3 mm. In all cases after undergoing such tests there 
are not to be any signs of cracking or other fracture. 
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2. All tubes when cold are to be able to withstand, 
without cracking, an enlargement of diameter at both ends 
by means of roller expanders, or by drifts to the extent of :— 


Enlargement of Diameters 
at Ends by means of 


Thickness of Tubes. 


Roller 


Expanders. Tees 


Up to 3,25 mm. ...| 12,5 per cent. | 9,5 per cent. 


Above 3,25mm. & upto4,9 mm., 

’ J] | 
| 
| 
| 


9,5 per cent. | 7,0 per cent. 


Above 4,9 mm. 6,5 per cent. | 5,5 per cent. 


3. (a) Tubes should be presented for test in batches of 
100 each. ‘Two tubes are to be selected indiscriminately 
from each of at least two batches, and one from each of any 
remaining batches. Each tube so selected is to be subjected 
to the above expanding tests, and one tube from each batch, 
which may be a tube that has sustained the expansion test, 
is also to be flattened cold to the extent specified in clause 1 
at three different parts of its length, of which one position 
is to be at or near the middle of the tube, and the flattened 
portions are to be in three different planes. The tubes are 
to pass these tests without signs of cracking. 


(6) Should one of the selected tubes fail to withstand 
either of these tests, two further tubes are to be selected 
from the batch and be subjected to both the prescribed tests. 
if further failure occurs the particular batch of tubes is to 
be rejected as unsatisfactory. 


4. (a) Every tube is to be tested at the Tube Maker’s 
Works by hydraulic pressure to not less than 70 kg. per em’. 


(6) Downcomer tubes are to be tested as required for 
steam pipes. 

5. The manufacturer’s certificate of the results of the 
foregoing tests may, at the discretion of the Surveyor, be 
accepted provided each tube is delivered with 25 mm. in 
excess of the finished length, which excess is to be partly 
severed for flattening to the extent prescribed in clause 1. 


6. Every tube delivered is to be straight (unless other- 
wise specified) and is to be practically concentric throughout 
its length. The tolerance or deviation from the specified 
thickness is to be within the following limits :— 


(a) Cold Finished Tubes.—The tolerance in thickness 
shall be 5 per cent below and 10 per cent above the specified 
thickness. 


h 2 


(6) Hot Finished Tubes.—The thickness of the tubes 
shall be within the following tolerances, measured at any 
point :— 

From 38 mm. up to and including { — 7% per cent. 
63itams ces as wt aim eer 


Over 63 mm. up to and including | — 4 per cent. 
Lid mim,? 5.2 at nae sty Use AOia coy oe ay 


i? — 74 per eent. 
Over 115 mm. ae a see +174 ,, 


” 


The tolerances in external diameter from those specified 
are to be as follows :— 


(a) Cold Finished Tubes.—The external diameter of 
the tubes, measured at any point, shall be not greater than 
that specified, but may be less by a maximum of 1 per cent. 


(+) Hot Finished Tubes.—The external diameter of 
the tubes, measured at any point, shall be within the 
following tolerances of the diameter ordered :— 


For tubes from 38 mm. but below 0-4 mm. 
63 mm. 0-8 mm. 
For tubes 63 mm. diameter and over... + 1 percent. 


SPaRE GEAR. 

Section 37. ‘The articles of spare gear mentioned 
in the following list will be required to be carried in all 
vessels fitted with steam Reciprocating Engines classed in 
the Society’s Register Book, viz. :— 

* For a single-screw ship a propeller, or two blades 
with studs and nuts for one blade. The 
propeller or blades may be of cast iron, except 
for ships having the notation “ Strengthened 
for Navigation in Ice.” 

1 complete bottom end bearing. 

1 complete top end bearing. 

* 1 set of metallic packing complete for each size of 
main piston rod. 

* 1 set of coupling bolts of each size used. 

1 set of pads of each hand for one face of Michell 
thrust block. 

1 set of feed and bilge pump valves and seats 
where these pumps are worked by the main 
engines. 

1 set of valves of each size used for the liquid end 
of each independent pump. 

1 set of air pump valves. 

1 set of circulating pump valves. 
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1 valve lid for main feed check for one boiler. 
* 1 impeller shaft for main circulating pump. 
1 set of rings for H.P. piston. 
1 set of rings for H.P. piston valve. 
1 valve of each size with springs and rollers where 
poppet valves are used on the main engines. 


12 boiler tube stoppers complete. 
A set of fire bars for one furnace. 
1 set of oil fuel burner nozzles complete with 
atomisers, etc., for one boiler. 
A quantity of assorted bolts, studs and nuts. 
Steel bars and plates of various sizes. 


In vessels classed in the Society’s Register Book fitted 
with Steam Turbine Engines the articles of spare gear 
mentioned in the following list will be required to be 
carried, viz. :— 

* For a single screw ship a propeller, or two blades 
with studs and nuts for one blade. The 
propeller or blades may be of cast iron. 

- ; 1 set of coupling bolts of each size used. 

* 1 complete bearing bush of each size used for main 
gear wheel shaft. 

1 complete bearing bush of each size used for rotor 
shaft. 


1 complete bearing bush of each size used for 
pinion shaft. 
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1 half set of packing rings or segments for each 
gland of rotor shafts so fitted, and half the 
number of springs fitted. 

2 ordinary thrust shoes for main thrust block or 
sufficient pads for one face of Michell Type of 
main thrust block of each hand. 

Turbine thrust and adjusting bushes with rings 
complete (or one set of pads of each hand for 
Michell type) for one turbine of each size 
fitted. 

1 set of liners for adjusting block of different 
thicknesses. 

1 set of valves of each size used for the liquid end 
of each pump. 

1 valve lid for main feed check for one boiler. 

* 1 impeller shaft for main circulating pump. 

12 boiler tube stoppers complete. 

1 set of fire bars for one furnace. 

1 set of oil fuel burner nozzles complete with 
atomisers, etc., for one boiler. 

A quantity of assorted studs, bolts and nuts. 
Steel bars and plates of various sizes. 


PERIODICAL SURVEYS. 

Section 38. The periodical surveys of the machinery 
and boilers are detailed on pages 19 to 23 under Periodical 
Surveys of Main and Auxiliary Engines and Boilers, and 
Electrical Equipment. 


* Not required for vessels engaged on short voyages. 


71, Fencuurcn Street, Lonpon, £.C.3. 
8th April, 1937. 


Section 38 
ENGINES AND BOILERS. 


By order of the Committee, 


MALCOLM K. SCOTT, 
Secretary. 
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FOR THE CONSTRUCTION AND SURVEY OF 
PETROL AND PARAFFIN 


ENGINES. 


GENERAL. 


Section 1. In vessels propelled by Petrol 
Paraffin Engines, the Rules as regards Machinery are the 
same as those relating to steam engines so far as regards 
the testing of material used in their construction and the 
fitting of sea connections, discharge pipes, shafting, stern 
tubes and propellers. 


or 


CONSTRUCTION. 


Section 2. 1. The following points are to be 
observed in connection with the design of the engines. 


2. The shaft bearings, connecting rod brasses, the valve 
gear, the inlet and exhaust valves are to be easily accessible. 


3. The reversing gear and clutch are to be strongly 
constructed and easily accessible for examination and 
adjustment. 


4, In engines of above 60 B.H.P. which are not 
reversible and which are manceuvred by clutch, a governor 
or other arrangement is to be fitted to prevent racing of the 
engine when de-clutched. 


5. In vessels intended for open sea service and fitted 
with engines of 350 B.H.P. and over, in which the lubricating 
oil is circulated under pressure, a spare oil pump is to be 
supplied with all connections ready for immediate use, and 
two independent means are to be arranged for circulating 
water through the oil cooler, where this is fitted. 


6. If the engines are of the closed-in type, they are to 
be so fitted that the contained lubricating oil can be drained 
when necessary, and in wood vessels an easily drained metal 
or metal-lined tray is to be fitted to prevent leakage of 
either fuel oil or of lubricating oil from saturating the wood- 
work. 


7. Carburettors, where petrol is used, and vaporizers, 
where paraffin is used, are to be so designed that when the 
engine is stopped the fuel supply is automatically shut off. 
If an overflow is provided in the carburettor or vaporizer, 
a gauze covered tray with means of draining is to be fitted 
to prevent the fuel from flowing into the bilges. 


Strong metallic gauze diaphragms are to be fitted 
either between the carburettor (or vaporizer) and cylinders, 
or at the air inlets. 


8. If the ignition is electric, either by magneto or 
by coil and accumulator, all electric leads are to be well 
insulated and suitably protected from mechanical injury. 
The leads are not to be placed where they may be brought 
into contact with oil or petrol. 


The commutator is to be enclosed, and the sparking 
coils are not to be placed where they can be exposed to 
explosive vapour. 


9. In paraffin engines where lamps are used for ignition 
or for vaporizing, these lamps are to be fixed by .some 
suitable bracket, and the flame enclosed when in use. 


10. The water circulating pump sea suction is to have a 
cock or valve on the vessel’s skin placed on the turn of the 
bilge in an easily accessible position, and the circulating pipe 
is to be provided with an efficient strainer which can be 
cleared inside the vessel. The discharge overboard is to be 
fitted with a cock or valve on the vessel's skin if it is situated 
under or near the load line of the vessel. 


11. (a) The pumping arrangements are to be the same as 
would be required for steam vessels of similar size and power, 
with the exception that a bilge suction need not be fitted 
to the main engine water circulating pump. In the cases 
of vessels fitted with water ballast, the water ballast pump 
is to be fitted with a direct suction from the engine room 
bilges. 
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(6) In open launches and in auxiliary vessels not 
greater than 24,5 m. Rule length, power pump suctions may 
be dispensed with, provided manual pumps be fitted for the 
purpose of efficiently draining each compartment which is 
situated below the upper deck. 


The manual pumps are to be workable from the upper 
deck, and the tail pipes are to be fitted with suction roses. 


The inside diameters of the tail pipes of manual pumps 
are to be 6 mm. for every 7,5 m. of the Rule length plus 
25 mm. No tail pipe is, however, to be less than 32 mm. or 
need be more than 65 mm. bore, except in vessels not greater 
than 7,5 m. Rule length, where they may be 25 mm. bore. 


The diameters of the barrels of manual pumps are to 
be twice the diameter of their tail pipes. 


12. Where the cylinder liners are made of hard close 
grained cast iron of plain cylindrical form, accurately 
turned on the outside as well as bored on the inside, so that 
their soundness can be ascertained by inspection, they need 
not be hydraulically tested by internal pressure. If, how- 
ever, they are made of complicated form, the question of 
testing is to be submitted. 


13. The water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons are to be tested 
by hydraulic pressure to 2,1 kg. per cm*. and are to be per- 
fectly tight at that pressure. 


14. The exhaust pipes and silencer are to be efficiently 
water cooled or lagged to prevent damage by heat, and if the 
exhaust is led overboard near the water-line, means are to be 
provided to prevent water from being syphoned back to the 
engine. 


15. If compressed air receivers are fitted, they are to 
comply with the requirements of Section 6 (Rules for Heavy 
Oil Engines). 


16. The machinery is to be tried under full working 
conditions, the report stating the approximate speed of vessel, 
the number of revolutions of the engines at full power, both 
ahead and astern, and the lowest number of revolutions of the 
engines which can be maintained for manceuvring purposes. 


RULES FOR DETERMINING SIZES OF SHAFTS. 


Section 3. 1.—(a) The crank, intermediate and 
other shafts, if of ordinary mild steel having a tensile 
strength of 44-50 kg. per mm*., are to be of not less diameters 
than those given by the following formule. 


Section 3 
PETROL AND PARAFFIN 


(b) Where shafts are proposed to be made of special 
high tensile steel, their sizes should be submitted for con- 
sideration. 


2. Crank Shafts.—The diameter of the crank shaft of 
the main engines is not to be less than that given by the 
following formula :— 


Diameter of 


crank shaft = n/ Dx (A Ss +BL) 


in millimetres 


where [) = diameter of cylinder in millimetres, 
S = length of stroke in millimetres, 


L. = span of bearings adjacent to a crank 
measured from inner edge to inner 
edge in millimetres. 


The values of A and § given in Table I. apply 
to engines in which there are bearings adjacent to each 
side of each crank. If there are two cranks between 
consecutive bearings the same Rules will apply, but L will 
be the span of bearings from inner edge to inner edge 
adjacent to the two cranks. 


TABLE I. 
| | 
"; or Smoo ater or Open ea 
4Cycte 2 Crcrz | For Smooth Wat For Open S 
SINGLE | SINGLE | Service Values of | Service Values of | 
ACTING AcTING ee ee 
EncinEs. ENGINES. , B « bnew 


1,2,30r4Oyls. Lor2Cyls, 0,025 | 0,022 | 0,028 | 0,024 
6. By | 0,081 | 0,021 0,084 | 0,023 | 
8 ,, | 4 » | 0,085 | 0,020 | 0,089 | 0,022 | 
12, | 6 » , 0,048 | 0,017 | 0,053 | 0,019 


3. For engines of the aforementioned types driving 
auxiliary machinery, the diameters of the crank shafts may 
be 5 per cent less than given by the foregoing formula 
applying to main engines for open sea service. 


4. Crank Webs.—In solid forged shafts the breadth of 
the webs should not be less than 1,33, and the thickness not 
less than 0,56 times the diameter of the shaft as found by 
the foregoing formula or if these proportions are departed 
from, the webs are to be of equivalent strength. 


—_— 
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5. Intermediate Shafts.—The diameter of the inter- 
mediate shafts is not to be less than that given by the 
following formula :— 


=¢,/ px § 


Diameter of intermediate shaft | 
in millimetres... | 


where FI) = diameter of cylinder in millimetres, 


§ = length of stroke in millimetres, 


C is a coefficient found from Table II. by interpolation - 


from the values found for A :— 
D* x $ x 5760 
W x d? x R? 


where D) = diameter of cylinder, in millimetres, 


A= 


S = length of stroke, in millimetres, 
d = diameter of fly wheel, in millimetres, 
Re = revolutions of engines per minute, 


W = total weight of fly wheel, in kilogrammes. 


TABLE II. 
| FOR SMOOTH WATER SERVICE. — 
4 CrcLE 2 CYCLE Values of the Coefficient C 
SINGLE | SINGLE where 
| ACTING Acting | a speviey git Be ine 
ENGINES. Encines. | A=0,0025 | A=0,0050 | A=0,0100 
| 2 Cyl 1 Cyl 0.240 | 0,250 | 0,256 
ae 0,255 | 0,264 | 0,270 
i a 0,272 | 0,277 | 0,282 
| 
ee Bing 0,298 | 0,801 | 0,804 
Hi os, ) pe 0,822 | 0,824 | 0,825 
ib Pe eee 0,363 | 0,864 | 0,865 
’ "FOR OPEN SEA SERVICE. 
4 CYCLE 2 CYCLE Values of the Coefficient C 
| SINGLE SINGLE where 
Acting | AcTING | a AO Ses Se 
EnGiInES. | ENGINES.  A=0,0025 | A=0,0050 | A==0,0100 
2 Cyl. 1Cyl | 0,252 | 0,262 | 0,269 
By iss _— | 0,269 0,276 0,283 
er > to 0,286 0,291 | 0,296 
Go. ae | 0,818 | 0,316 | 0,319 
8 5, 4 , | 0,888 | 0,840 | 0,841 
125}; fy 0,382 0,382 | 


0,383 


| | 


6. If a separate fly wheel shaft is fitted its diameter is to 
be at least equal to that of the crank shaft. 


7. Thrust Shafts —The diameter at the collars of thrust. 
shafts transmitting torque is not to be less than 1,05 times 
that required for the intermediate shaft. Thrust shafts may 
be tapered down outside the collars to the diameter required 
for the intermediate shaft. 


8. Tube Shafts (shafts passing through stern tubes but 
not carrying the screw propellers).—The diameter of the tube 
shaft is not to be less than 1,05 times that required for the 
intermediate shaft, and any part of the shaft within the 
tube which may be exposed to sea water is not to be less 
than 1,075 times that required for the intermediate shaft. 


9. Screw Shafts (shafts carrying the screw propellers). 
—(a) The diameter of the screw shaft is not to be less than 
that given by the following formula :— 


P 


Diameter of screw shaft in millimetres =d + — 


Cc 


where d is the diameter required for the intermediate shaft, 
in millimetres, 


P is the diameter of the propeller, in millimetres, 


© = 144 when the shaft is fitted with a continuous 
liner, or 


C = 100 when the shaft is not fitted with a con- 
tinuous liner. 


(b) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter 
at the coupling flange, of 1,05 times d. 


10. Bronze Liners on Shafts.—(a) The thickness of 
liners fitted on screw shafts, or on tube shafts, in way of the 
bushes, is not to be less than that given by the following 
formule :— 


where t is the thickness of the liner in millimetres, 


d is the diameter required for the screw or tube shaft 
under the liner, in millimetres. 


(0) The thickness of a continuous liner between the 
bushes is not to be less than 0,75t. 


(c) Continuous liners should be cast in one piece or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 
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(d) Liners are to be carefully shrunk on, or forced on to 
the shafts by hydraulic pressure. Pins are not to be used 
to secure the liners. 

(e) If the liner does not fit tightly between the bearings 
in the stern tube, the space between the shaft and the liner 
is to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 

(/) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—The length of the bearing in the 
stern bush next to and supporting the propeller is not to 
be less than 4 times the diameter required for the screw shaft 
under the liner. 


12. Couplings.—(a) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 
that given by the following formula :— 

Diameter of coupling = oo" 
bolts, in millimetres... { ~~ 35 xnxr 
where d is the diameter required for the intermediate 
shafts, in millimetres, 
n is the number of bolts in the coupling, 
r is the radius of the pitch circle of the bolts, in 
millimetres. 

(2) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The thick- 
ness of the screw shaft coupling flange is not to be less than 
0,25 of the diameter required for the intermediate shaft. 

(c) The radius of curvature at the fillet where the flange 
starts from the shaft should not be less than 0,125 times the 
diameter of the shaft adjacent to the flange. 

(d) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 

13. Bronze Propellers.—Where bronze is used for 
propellers or propeller blades, it is to comply with the 


requirements of Section 11 of the Rules for Quality and 
Testing of Materials. 


71, Fencuurcn Srreet, Lonpoy, E.C.3. 
23rd April, 1936. 


Sections 4-5 
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PETROL AND PARAFFIN TANKS AND 
CONNECTIONS. 
Section 4. 1. All fuel tanks and their fittings are 
to be in accordance with Section 20 (Rules for Steel 
Ships), as far as applicable. 


2. Strong and readily removable metallic gauze dia- 
phragms are to be fitted at all openings on petrol tanks. 


3. Glass gauges are not to be fitted to fuel tanks 
containing either petrol or paraffin. 


4, Filling pipes are to be carried through the deck so 
that the gas displaced from the tanks has free escape to 
the atmosphere. 


5. Separate fuel tanks are to be provided with metal or 
metal-lined trays to prevent any possible leakage from them 
flowing into the bilges, or saturating woodwork. Arrange- 
ments are to be provided for emptying the tanks and 
draining the trays beneath them. For petrol tanks the 
trays are to be fitted with drains leading overboard where 
possible, or they are to be gauze-covered trays with means 
for draining them. 


6. All petrol or paraffin fuel pipes are to be of annealed 
seamless copper with flexible bends. Their joints are to be 
conical, metal to metal. A cock or valve is to be fitted at 
each end of the pipe conveying the fuel from the tank to 
the carburettor or vaporizer. The fuel pipes are to be led 
in positions where they are protected from mechanical 
injury and can be exposed to view throughout their whole 
length. 


7. The engine room and the compartment in which 
the fuel tanks are situated, are to be efficiently ventilated. 


8. An approved fire extinguishing apparatus is to be 
supplied. 


PERIODICAL SURVEYS. 


Section 5. The periodical surveys of the machinery 
are detailed on pages 21 and 22 under “ Petrol, Paraffin, 
and Heavy Oil Engines.” 


By order of the Committee, 


MALCOLM K. SCOTT, 
Secretary. 
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RULES FOR THE CONSTRUCTION AND SURVEY OF 
HEAVY OIL ENGINES AND THEIR AUXILIARIES. 


GENERAL. 

Section 1. In vessels propelled by Heavy Oil 
Engines, the Rules as regards machinery are the same 
as those relating to steam engines, so far as regards the 
testing df material used in their construction and the 
fitting of sea connections, discharge pipes, shafting, stern 
tubes, and propellers. 


CONSTRUCTION. 

Section 2. 1. In vessels built under Special Survey 

and fitted with Heavy Oil Engines, the engines are also 
to be constructed under Special Survey. 


2. In cases of Heavy Oil Engines being built under 
Special Survey, the distinguishing mark > will be noted 
in Red, thus :—-KLMC or —KNE. 


3. In order to facilitate the inspection, the plans of 
the machinery are to be examined by the Surveyors, and 
the dimensions of the shafts are to be submitted for 
approval. 


4. The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under full power working condi- 
tions ; any defects are to be pointed out as early as possible. 


5. Any novelty in the construction of the machinery 
is to be reported to the Committee and submitted for 
approval. 


6. The auxiliary engines used for air compressing, 
working dynamos and ballast, or other, pumps, are also to 
be surveyed during construction. 


SINGLE ACTING ENGINES. 
RULES FOR DETERMINING SIZES OF SHAFTS. 


Section 3. 1.—(a) The crank, intermediate and 
other shafts, if of ordinary mild steel having a tensile 
breaking strength of 44-50 ke. per mm”, are to be of not 
less diameters than those given by the following formule. 


(b) Where shafts are proposed to be made of special 
high tensile steel, their sizes should be submitted for con- 
sideration. 


2. Crank Shafts.—The diameter of the crank shaft of 
the main engines is not to be less than that given by the 
following formula :— 


Diameter of crank- 
shaft in milli- 
metres 


a: 
| V Dx (AS + BL) 
where [J = diameter of cylinder, in millimetres, 
§ = length of stroke, in millimetres, 


L. =span of bearings adjacent to a crank, 
measured from inner edge to inner edge, 
in millimetres. 


A and B are coefficients dependent upon 
the designed maximum and mean 
indicated pressures and are found from 
Table I. 


Where the designed maximum pressure andjor the 
designed mean indicated pressure are intermediate between 
the standard pressures given in Table I., the coefficients 
A and B are to be found by interpolation between those 
given in the Table. 
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, hy ‘TABLE I. FOR CRANK SHAFTS OF SINGLE ACTING ENGINES. 


VALUES OF COEFFICIENTS. 


4 CYCLE 2 CYCLE 
SINGLE SINGLE 
ActING AcTINnG MAXIMUM PRESSURE 21 KG. PER UM”. | MAXIMUM PRESSURE 28 KG. PER CM”. 
ENGINES, ENGINES. 
rowsen NUMBER a eg ee ARE Ie og) ans 
OF oF \|- os Mateo te ee 
iclagiaice ma Sire ae Bi | A B A B A B A B A B 
1,2, 84 lor 2 0,017 0,031 0,026 0,031 0,013 0.062 0,025 0,058 0,036 0,054 
5 or 6 3 0,027 0,028 0,036 0,028 0,025 0,058 0,038 0,054 0,050 0,050 
Yor 8 4 0,028 0,028 0,040 (0,028 0,026 0,058 0,040 0,054 0,061 0,048 
9 or 10 5 0,030 0,027 0,044 0,027 0,028 0,056 0,048 0,051 0,068 0,047 
11°12 6 0,031 0,027 0,045 0,027 0,027 0,058 0.051 0,051 0,070 0,046 
— i 0,033 0,027 0,049 0,027 0,034 0,054 0,058 0,049 0,076 0,045 
— 8 0,036 0,027 0,053 0,027 6,038 0,054 0,064 0,048 0,079 0,045 
— 9 0,041 0,026 0.058 0,026 0,043 0,051 0,070 0,046 0,090 0,042 
1 ‘= 
— io 0,045 0,024 0,065 0,024 0,045 0,051 0,072 0,046 0,099 0,041 
— 11 0,044 0,026 0,064 0,026 0,046 0,053 0,074 0,046 0,104 0,041 
= 12 0,045 0,026 0,067 0,026 0,047 0,053 0,076 0,046 0,109 0,040 
ae 4 § | Fr | 
Fe page 0,040 0,026 0,057 0,026 0,036 0,054 0,059 0,049 0,085 0,043 
con 6 5 é 5 | 5 
aeileie tadaigek 0,045 0,024 0,061 0,024 0,041 0,053 0,069 0,046 0.093 0,042 
=" 8 ; 95 ; 
a weal ilais 0,064 0,022 0,086 0,022 0,060 0,049 0,096 0,043 0.133 0,038 
_ 10 0,071 | 0,022 | 0,094 | 0,022 0,074 | 0,046 | 0,112 | 0,040 | 0,142 | 0,037 


= 12 0,065 | 9,022 | 0,091 | 0,022 0,073 | 0,046 | 0,112 | 0,040 | 0,147 | 0,037 


| = 
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| TABLE I—continud. FOR CRANK SHAFTS OF SINGLE ACTING ENGINES. 
VALUES OF COEFFICIENTS. 
4CycoLE 2 CYCLE z } vs eUs 
SINGLE SINGLE 
ACTING ACTING MAXIMUM PRESSURE 35 To 50 KG. PER CM’. 
EnciInes. | ENGINES. — see a eS a pli ih ee ee, _ 
om ites M.LP. 2,8 kg. M.LP. 4,2 kg. M.LP. 5,6 kg. M.LP. 7 kg. MLP.8,4 ke. | MILP. 98 ke. M.LP. 11,2 ks. 
NUMBER NUMBER per cm?, per cm?. per cm?, per cm’, per cm* per cm?*. per cm?, 
oF oF | = ie eis on = : — - MR: (Pa. ~ aoe SD eee 
| | | | | 
CYLINDERS. CYLINDERS. A | B A B A B A B | A B | A B A | B 
| | | | 
12,804) 12 0,030 | 0,067 | 0,046 | 0,067 | 0,061 | 0,067 | 0,076 | 0,067 | 0,089 | 0,067 | 0,099 | 0,067 | 0,108 | 0,067 
| | | | 
s = -|— - — -—-----} - —~-—-| —_—--- — 
| 
5or 6 3 0,042 | 0,064 | 0,059 | 0,064 | 0,070 | 0,064 | 0,082 | 0,064 | 0,096 | 0,064 | 0,111 | 0,064 | 0,120 | 0,064 
YVor8 4 0,045 0,062 | 0,062 | 0,062 | 0,079 | 0,062 | 0,092 | 0,062 | 0,110 | 0,062 | 0,127 | 0,062 | 0,143 | 0,062 
a _ - — | — is - ~ 
9°10 | 5 0,047 0,061 0,064 | 0,061 | 0,082 | 0,061 | 0,101 | 0,061 0,121 | 0,061 | 0,185 | 0,061 | 0,150 | 0,061 
| | | | | 
| Mas are) 8 A ee ees ae nee - fe 
11 «12 6 0,049 0,061 | 0,066 | 0,061 | 0,084 | 0,061 | 0,103 | 0,061 | 0,123 | 0,061 | 0,137 | 0,061 | 0,153 | 0,061 
| } 
| 
== ve | 0,051 | 0,061 | 0,068 | 0,061 | 0,086 | 0,061 | 0,106 | 0,061 | 0,125 | 0,061 | 0,140 | 0,061 0,156 | 0,061 
8 0,053 | 0,061 | 0,070 | 0,061 | 0,988 | 0,061 | 0,109 | 0,061 | 0,128 | 0,061 | 0,148 | 0,061 | 0,165 | 0,061 
9 0,059 | 0,058 | 0,080 | 0,058 | 0,101 | 0,058 | 0,122 | 0,058 | 0,144 | 0,058 | 0,163 | 0,058 | 0,181 | 0,058 
eos | —, “ EE = — 
i 
10 | 0,064 | 0,057 | 0,088 | 0,057 | 0,112 | 0,057 | 0,134 | 0,057 | 0,157 | 0,057 | 0,178 | 0,057 0,198 | 0,057 
als! 0,066 | 0,056 | 0,091 | 0,056 | 0,115 | 0,056 | 0,189 | 0,056 | 0,161 | 0,056 | 0,182 | 0,056 | 0,203 | 0,056 
12 0,069 | 0,056 | 0,093 | 0,056 | 0,119 | 0,056 | 0,147 | 0,056 | 0,178 | 0,056 | 0,202 | 0,056 | 0,223 | 0,056 
4 - a F cits ; : 5 aol 
2 Firing 0,076 | 0,054 | 0,105 | 0,054 | 0,186 | 0,054 | 0,160 | 0,054 | 0,183 | 0,054 | 0,206 | 0,054 | 0,232 | 0,054 
together. 
2 oe, | 0,078 | 0,053 | 0,107 | 0,053 | 0,140 | 0,053 | 0,164 | 0,053 | 0,187 | 0,053 | 0,210 | 0,053 | 0,237 | 0,053 
together. 
2 oe 0,097 | 0,050 | 0,183 | 0,050 | 0,170 | 0,050 | 0,203 | 0,050 | 0,229 | 0,050 | 0,258 | 0,050 | 0.292 | 0,050 
together. 
10 = = 
2 Firing 0,107 0,049 | 0,141 | 0,049 | 0,175 | 0,049 | 0,208 | 0,049 | 0,242 | 0,049 | 0,268 | 0,049 | 0,303 | 0,049 
together. 
12 iz : ' e ‘ 
2 Firing 0,090 | 0,051 | 0,126 | 0,051 | 0,161 | 0,051 | 0,196 | 0,051 | 0,222 | 0,051 | 0,248 | 0,051 | 0,286 | 0,051 
together. | 
Section 8 
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For heavy oil engines, with not more than three 
cylinders, driving auxiliary machinery the diameters of the 
crankshafts may be five per cent less than given by the 
foregoing formula. 


3. Crank Webs of Solid Forged Shafts.—In solid 
forged shafts the breadth of the webs should not be less 
than 1,33 times and the thickness not less than 0,56 times 
the diameter of the shaft as found by the foregoing formula, 
or, if these proportions are departed from, the webs are to be 
of equivalent strength. 


4, Crank Webs of Built Shafts.—(a) The dimensions 
of the crank webs of built shafts are not to be less than those 
given by the following formule :— 


h= 0,625xd 


t hoe xd 
h 


where h is the thickness of the web, measured parallel to the 
axis, In millimetres, 


t is the thickness of metal around the eyeholes, 
measured radially, in millimetres, 


d is the diameter required for the crank shaft, in 
millimetres. 


(6) Crank webs are to be securely shrunk on the body 
pieces and crank pins, or to be forced on- by hydraulic 
pressure. One or two keys or cylindrical dowels are to be 
fitted at the junction of the body pieces and webs. 


The Committee will be prepared to give consideration 
to the circumstances of any special case. 


5. Intermediate Shafts——The diameter of the inter- 
mediate shafts is not to be less than that given by the 
formule :— 


For engines having a maximum 
der 25 kg. 3 

ae o 5 8. per{ _ aa c',/ BRP. 

cm*, Diameter of inter- R 

mediate shaft, in millimetres 

(Table I.) 

For engines having a maximum 

pressure of 25 and under 8 / 

85 kg. per cm*. Diameter) = 25,406 ae B.H.P. 

of intermediate shaft, in R 


millimetres Table (LIL) 


For engines having a maximum 
f 35 to 50 kg. RHP 
emus S ‘ 8 ml 5403/8 rr. 
cm’. Diameter of inter- | R 
mediate shaft, in millimetres (Table IV.) 
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where B.H.P, = designed maximum brake horse 
power. . 


R = revolutions of engines per minute. 


C is a coefficient found from Tables II. or 
IJI., by interpolation from the values 
found for A, or from Table 1V. by 
interpolation from the values found for 
A and the piston speeds. 


In using Tables II., III. and LY. the appropriate value 
of A is found thus :— 
‘fw D? x S x 5760 
W x d? x RR? 
where I) = diameter of cylinder, in millimetres, 
S = length of stroke, in millimetres, 
= diameter of fly wheel, in millimetres, 
R = revolutions of engines per minute, 
W) = total weight of fly wheel, in kilograummes. 
Where a fly wheel is not fitted, but where there are 
special balance weights at the crank webs, the value of A 
may be found from the formula :— 
A= D? x § x 5760 
20, 2EEC Wie Ne Re? 
where J) = diameter of cylinder, in millimetres, 
§S = length of stroke, in millimetres, 
r = radius of gyration of balance weights, in 
millimetres, 
R = revolutions of engines per minute, 
w = total weight of balance weights, in kilo- 
grammes. 
Where a fly wheel and special balance weights are fitted, 
the value of A may be found from the formula :— 
rex D? x S x 5760 
(6,24 x wr? + Wd?) x R? 
6. Fly Wheel Shaft.—The diameter of the fly wheel 
shaft is to be at least equal to that of the crank shaft. 


7. Thrust Shafts—The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 1,05 
times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 


8. Tube Shafts (Shafts passing through stern tubes but 
not carrying the screw propellers).—The diameter of the 
tube shaft is not to be less than 1,05 times that required for 
the intermediate shaft, and any part of the shaft within the 
tube which may be exposed to sea water is not to be less 
than 1,075 times that required for the intermediate shaft. 
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9. Screw Shafts (Shafts carrying the screw pro- 
pellers).—(a) The diameter of the screw shaft is not to be 
less than that given by the following formula :— 

P ; 


Diameter of screw shaft, in millimetres = d + 


Cc 


where dis the diameter required for the intermediate 

shafts, in millimetres, 

P is the diameter of the propeller, in milli- 
metres, 

C = 144 when the shaft is fitted with a con- 
tinuous liner, or 

C = 100 when the shaft is not fitted with a 
continuous liner. 


(0) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 1,05 times d. 


10. Bronze Liners on Shafts.—(a) The thickness of 
liners fitted on screw shafts or on tube shafts, in way of the 
bushes, is not to be less than that given by the following 
formule :— 


where t is the thickness of the liner, in millimetres, 


dis the diameter required for the screw or tube shaft 
under the liner, in millimetres. 


(b) The thickness of a continuous liner between the 
bushes is not to be less than 0,75t. 


(c) Continuous liners should be cast in one piece, or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 


(d) Liners are to be carefully shrunk on, or forced on to 
the shafts by hydraulic pressure. Pins are not to be used to 
secure the liners. 


(e) If the liner does not fit tightly between the bearings 
in the stern tube, the space between the shaft and the liner 
is to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 


(f) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—The length of the bearing in the 
stern bush next to and supporting the propeller, is not to be 
less than 4 times the diameter required for the screw shaft 
under the liner. 


12. Couplings —(a) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 
that given by the following formula :— 

Diameter of coupling | _ ee: 
bolts,in millimetres... | ~~ aS TF PS 
where d is the diameter required for the intermediate shafts, 

in millimetres, 

n is the number of bolts in the coupling, 

r is the radius of the pitch circle of the bolts, in 
millimetres. 

(b) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The thick- 
ness of the screw shaft coupling flange is not to be less 
than 0,25 of the diameter required for the intermediate 
shaft. 

(c) The radius of the curvature at the fillet where the 
flange starts from the shaft, should not be less than 0,125 
times the diameter of the shaft adjacent to the flange. 


(d) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 


18. Bronze Propellers.—Where bronze is used for 
propellers or propeller blades, it is to comply with the 
requirements of Section 11 of the Rules for Quality and 
Testing of Materials. 
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TABLE II. FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES. 


MAXIMUM PRESSURE UNDER 25 KG. PER CM”. 


4 CYcLE 2 CYoLE VALUES OF COEFFICIENT C WHERE 
Sincte Acting (Sinete ActTine 
ENGINES. ENGINES. | 
oes a NO FLY WHEEL { 
NUMBER OF NUMBER OF A=0015 A= 0025 A=-005 A=-010 A=015 oR | 
CYLINDERS. CYLINDERS. | BALANCE WEIGHTS. 
1o2 1 4,26 4,48 5,02 5,92 _— - 

: Bor 4 2 4,17 4,20 4,25 4,38 4,55 5,96 
iy Ghia pre SP sy iene ae REP el eo ete 

Bor 6 2 4,15 4,17 4,20 4,26 4,35 4,90 
Zor8 4 4,10 4,13 4,16 4,24 4,32 4,77 
. 

910 5 4,07 4,07 4,09 4,14 4,18 4,34 

11 0+ 12 6 4,06 4,06 4,06 4,08 4,10 4,18 

— 7 4,05 4,05 4,05 4,06 4,06 4,09 

— 8 4,04 4,04 4,04 4,04 - 4,04 4,04 

; — 9 4,03 4,03 4,03 4,03 4,03 4,03 
: - 

_ 10 4,08 4,08 4,08 4,03 4,03 4,03 

_— 11 4,02 4,02 4,02 4,02 4,02 4,02 

= 12 4,02 4,02 4,02 4,02 4,02 4,02 
Sar a ile Ce | 
4 a | 

== 2 Firing 4,18 4,20 4,38 4,67 4,87 5,85 
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TABLE III. 


4 CYCLE 


{ 


| 


2 CYCLE 


Sincte Actine SincLE AcTING 


MAXIMUM PRESSURE 25 AND UNDER 85 KG. PER CM’. 
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FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES. 


VALUES OF COEFFICIENT C WHERE 


ENGINES. ENGINES. | 
—- —— | NO FLY WHEEL 
NUMBER OF NUMBER OF A=:0015 A =°0025 A= 005 A=:010 A=°'015 oR 
CYLINDERS. CYLINDERS. BALANOE WEIGHTS. 
1 4,33 4,59 5,23 6,31 os —— 
2 4,19 4,24 4,34 4,59 4,83 6,67 
3 4,16 4,18 4,22 4,32 4,42 5,08 
4 4,10 4,14 4,18 4,30 4,40 4,90 
5 4,07 4,08 4,11 4,17 4,21 4,42 
6 4,06 4,06 4,08 4,11 4,13 4,23 
7 4,05 4,05 4,06 4,08 4,10 4,16 
8 4,04 4,04 4,04 4,04 4,04 4,06 
9 4,03 4,038 4,038 4,03 4,03 4,03 
10 4,03 4,03 4,03 4,03 4,03 4,03 
ikl 4,02 4,02 4,02 4,02 4,02 4,02 
12 4,02 4,02 4,02 4,02 4,02 4,02 
4 
2 Firing 4,19 4,29 4,59 5,00 5,26 6,55 
together. 
6 : 
2 Firing 4,18 4,23 4,41 4,66 4,81 5,41 
together. 
8 
2 Firing 4,12 4,18 4,28 4,43 4,51 4,80 
together. 
10 
2 Firing 4,10 4,12 4,18 4,27 4,31 4,43 
together. 
12 
2 Firing 4,05 4,07 4,10 4,14 4,15 4,20 
together. 
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MAXIMUM PRESSURE 85 To 50 KG. PER cm?. 


TABLE IV. FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES. 
ee 


2 CyrcLE Sincere Actina ENGINES. 


4 CycLE Sincte Acting ENGINES. 


; 


2 Firing 
together. 


ee ee 


2 Firing 
together 


VALUES OF COEFFICIENT © FOR THE 
FOLLOWING PISTON SPEEDS IN 


VALUES OF COEFFICIENT C FOR THE 
FOLLOWING PISTON SPEEDS IN 


VALUES OF METRES PER MINUTE. prt onan VALUES OF METRES PER MINUTE. 
“a 14 @ 366 neo? ta 214 366 
and below. 260 305 and above, | and below. | 260 | 305 and above. 
0,0015 4,45 4,41 4,39 4,37 0,0015 4,40 | 4,36 4,33 4,29 
25 yd 7 > r : 
O05. 56 5°38 sau. WeAoe ere 0,0025 4,66 4,59 4,50 | 4,45 
= : . : 4 0,005 5,16 4,95 4,78 4,64 
Bs ree asi [eso mies oo | ame | at | 505 | aa 
0,005 4,70 4.55 4.49 4,40 ‘ 
0,010 5,14 4,88 4,69 4,54 0,0015 4,27 4,26 4,23 4,21 
0,0015 4,14 4,13 4,12 4,11 5 0,0025 4,42 4,38 4,33 4,27 
0,0025 4,22 4,19 4,17 4,15 0,005 4,77 4,61 4,48 4,38 
0,005 4,38 4,31 4,25 4,21 0,010 5,10 4,88 4,61 4,48 
0,010 4,61 4,47 4,33 4,26 ; 
0,015 4,75 4,52 4,38 4,28 5 or ie 
0,0015 4,20 4,18 16 : 
0,0015 4,07 4,07 4,07 A, . 
0,0025 411 a09 | 409 |. S07 0,0026 £00 + Shel Sigs dpe 
0,005 4,18 4,15 4,11 4,09 6 0,005 4,52 4,40 4,30 4,24 
0,010 4,28 4,21 4,14 4,10 0,010 4,75 4,58 4,38 4,28 
crs ane act 416 fut 0,015 4,88 4,60 4,43 | 4,30 
Pt wee || AT 4,32 4,21 4,13 No Fly Wheel or Balance 1 5,97 4,78 4,52 4,35 
0,0015 to 0,010 4,06 4,06 4,06 4,06 
0,015 4,10 4,06 4,06 4,06 = 
No Fly Wheel or Balance 4.15 4.06 4.06 4.06 0,0015 4,17 4,14 4,138 4,12 
= apo : : 2 : 0,0025 4,24 4,21 4,18 4,16 
or Balance Weignts, | “10? 4,05 | 4,05 | 4,05 ” 0,005 4,36 4,30 | 4,28 | 4,19 
0,010 4,58 4,36 4,28 4,21 
” 4,04 4,04 4,04 4,04 0,015 4,63 4,40 4,30 4,22 
4 4,08 4,03 4,08 4,03 ee ee eet. 487 4,52 4,34 4,24 
= 4,08 4,08 4,08 4,03 ; Oe =] 
4.02 102 402 4.02 0,0015 4,18 4,11 4,10 4,08 
~ — : — 0,0025 4,18 4,15 4,12 4,10 
” 4,02 4,02 4,02 4,02 8 0,005 4,27 4,21 4,16 4,138 
0,0015 4,87 4,78 4,70 4,68 0,010 4,37 4,25 4,19 4,14 
0,0025 5,85 5,18 5,02 4,87 0,015 4,43 4,27 4,20 4,15 
0,005 616 | 5,77 5,45 5,19 | wicks ela he | ee 4,34 4,28 4,17 
0,0015 4,43 4,37 4,30 4,26 |} ee Ll te -— 
0,0025 66 4,54 46 4,36 | 
0,005 5 Os 179 ‘ é1 4,48 0,0015 4,10 4,09 4,08 4,07 
0,010 5,41 5,02 4.74 4.55 0,0025 4,14 4,11 4,10 4,08 
00015 # | 424 | 420 ri a eee 9 ya te pe =a rem pee 
0.0025 432 | 4.97 422 | 418 0,010 4,26 4,18 eae 
0,005 4,58 | 4,38 4,27 4,21 0,015 4,29 4,19 4,14 4,11 
0,010 4,70 | 4,48 4,32 4,24 ne wage Tt tT aST 4,23 4,17 4,12 
0,015 4,78 4,50 4,34 4,25 ch | Se 
No Fly Wheel or Balance i 4.99 : 4.60 4.39 4.27 
an SE ee ee 10 0,0015 to 0,015 4,18 4,09 4,06 4,06 
2 
cine | te | ats | tte | te | TO perermmm ey aa | au | aio | aoe | 
0,005 424 | 4,18 4,18 4,08 — . 
0,010 4,32 421 4,15 4,10 a All Values including 7 
0,015 4,35 4,22 4,16 4,10 No Fly Wheel ,07 
93 or Balance Weights. 
ch ~~ emer | ET a SE : 
0,0015 to0,005 4,06 4,05 4,04 4,08 
0,010, 0,015 


RULES FOR CONSTRUCTION & SURVEY OF HEAVY OIL ENGINES & THEIR AUXILIARIES, 


DOUBLE ACTING ENGINES. 
RULES FOR DETERMINING SIZES oF SHaFTs. 
Section 4. 1.—(a) The crank, intermediate and 
other shafts, if of ordinary mild steel having a tensile breaking 
strength of 44-50 kg. per mm, are to be of not less 
diameters than those given by the following formule. 


(b) Where shafts are proposed to be made of special high 
tensile steel, their sizes should be submitted for consideration. 


2. Crankshafts.—(a) Wherethe designed maximumand 
mean indicated pressures are 35 and 7 kg. per cm? respectively, 
the diameter of the crankshaft of the main engines is not to 
be less than that given by the following formula :— 


oe Soar 
| =A/ Dx (AS + BL 


Diameter of crankshaft, 
in millimetres at 
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where [J = diameter of cylinder, in millimetres, 
§S = length of stroke, in millimetres, 


L.=span of bearings adjacent to a crank, 
measured from inner edge to inner edge, 
in millimetres. 


A and B are coefficients found from Table V. 


Where the designed maximum and mean indicated 
pressures are other than 35 and 7 kg. per cm? respectively, 
or where special arrangements of cranks and firing orders 
are adopted, also where balance weights are fitted to the 
crank webs and only light flywheels are fitted, the sizes of 


the shafting will be specially considered. 


TABLE V. FOR CRANK SHAFTS OF DOUBLE ACTING ENGINES. 


35 KG. PER CM? MAXIMUM PRESSURE AND 7 KG. PER CM? MEAN INDICATED PRESSURE (TOP AND BOTTOM). 


2 CycLE DovsBLE ActTinG ENGINES. 4 CycteE Dousie Actine ENGINES. 
NUMBER | ARRANGEMENT VERON SAIL 2 BAUS Io | NUMBER | ARRANGEMENT B ininct eae VALUES OF COEFFICIENTS. 
vd pe ve o FIRING 
CYLINDERS. CRANKS. A B CYLINDERS. CRANKS. . A B 
1 — 0,063 0,044 1 as = 0,068 0,044 
2 — 0,104 0,038 
2 — — 0,104 0,038 
3 = 0,076 0,042 
3 — — 0,094 0,039 
4 « 0,116 0,037 
& + 0,159 0,034 a < _ 0,159 0,034 
5 * 0,127 0,036 
; 6 aa ne ee 0,127 0,087 
6 XX 0,141 0,035 
6 ok 0,152 0,034 
8 oo wee Game 0,200 0,032 
” = 0,149 0,034 
8 ME 0,189 0,032 
; ; 6 pig ppg 0,185 0,082 
9 ae 0,196 0,032 
6 A. 0,167 0,033 
8 +: oa sake 0,355 0,028 
8 + 0,324 0,028 
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For heavy oil engines, with not more than three 
cylinders, driving auxiliary machinery the diameters of the 
crankshafts may be five per cent less than given by the 
foregoing formula. 


3. Crank Webs of Solid Forged Shafts.—In solid 
forged shafts the breadth of the webs should not be less 
than 1,33 times and the thickness not less than 0,56 times 
the diameter of the shaft as found by the foregoing formula, 
or, if these proportions are departed from, the webs are to 
be of equivalent strength. 


4. Crank Webs of Built Shafts.—(a) The dimensions 
of the crank webs of built shafts are not to be less than those 
given by the following formule :— 


h= 0,625 x d 


t= nf x d3 
h 


where h is the thickness of the web, measured parallel to the 
axis, in millimetres, 
t is the thickness of metal around the eyeholes, 
measured radially, in millimetres, 
d is the diameter required for the crankshaft, in 
millimetres. 

(b) Crank webs are to be securely shrunk on the body 
pieces and crank pins, or to be forced on by hydraulic 
pressure. One or two keys or cylindrical dowels are to be 
fitted at the junction of the body pieces and webs. 

The Committee will be prepared to give consideration 
to the circumstances of any special case. 


5. Intermediate Shafts.—Where the designed maxi- 
mum pressure does not exceed 35 kg. per cm”, the diameter 
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of the intermediate shaft is not to be less than that given 
by the formula :— 
Diameter of intermediate =25,4C0 per ad 
shaft, in millimetres... R 
Where B.H.P. = Designed maximum brake horse power. 

R = Revolutions of engines per minute. 

C is a coefficient found from Table VI. by 
interpolation from the values found for A and the piston 
speeds. 

In using Table VI. the appropriate value of A is found 
thus :— 
Ka D’® x S x 5760 
W x d’ x R? 
where [ID = diameter of cylinder, in millimetres, 
S = length of stroke, in millimetres, 
d = diameter of fly wheel, in millimetres. 
R = revolutions of engines per minute, 
W = total weight of fly wheel, in kgs. 


Where a fly wheel is not fitted, but where there are 
special balance weights at the crank webs, the value of A 
may be found from the formula :— 

A= D? x S x 5760 
6,24 x w x r? x RR? 
where [ID = diameter of cylinder, in millimetres, 
S = length of stroke, in millimetres, 
r=radius of gyration of balance weights, in 
millimetres, 
R = revolutions of engines per minute, 
w = total weight of balance weights, in kgs. 


Where a fly wheel and special balance weights are fitted, 
the value of A may be found from the formula :— 
Aria D? x § x 5760 
(6,24 x wr? + Wad?) x R? 


TABLE VI. 


ha 
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85 KG. PER CM? MAXIMUM PRESSURE. 


2 CycLte DousLe Actinc ENGINES. 4 CycLe Dovsie Actinc ENGINES. 
VALUES OF COEFFICIENT C FOR THE VALUES OF COEFFICIENT C FOR THE 
FOLLOWING PISTON SPEEDS IN FOLLOWING PISTON SPEEDS IN 
aoa VALUES OF METRES PER MINUTE. whe! SE sy VALUES OF METRES PER MINUTE. 
OF CYLIN- A OF CYLIN- i 
DERS. * | DERS. . 
enn 260 305 Oy a 260 305 Be hd 
1 0,0015 4,48 4,47 4,46 4,44 1 0,0015 4,59 4,57 4,55, 4,52 
0,0025 4,82 4,79 4,79 4,71 0,0025 5,01 4,96 4,91 4,85 
0,0015 4,21 4,20 4,19 4,18 
toed os 0,0025 4,35 4,31 4,28 4,26 2 0,0015 4,54 4,52 4,47 4,44 
90° 0,005 4,68 4,58 4,50 4,43 Cranks at 0 0025 4,89 4,81 4,73 4,64 
0,010 5,15 4,92 4,74 4,59 oe j 
aa ee 4,69 4,65 49 1 4,57 2 0,0015 4,97 4,91 4,85 4,78 
180° ere Bis pA 4,95 |_ 486 | cranks ot 0,0025 5,54 5,41 5,27 | 5,15 
0,0015 4,11 4,11 4,10 4,09 
ieee sit pal ie egal cons | aoa | aan | as | aso 
3 age a Per + 98 a 3 0,0025 4,86 4,75 4,65 4,56 
i 7 os ’ . 5 2 4,98 4,80 
0,015 4,62 4,47 4,32 4,25 oon ein Pe : 
hipster es We 1) 4,70 4,47 4,31 
Par ia re? er ik 0,0015 4,69 4,61 4,58 4,47 
0.0028 Dan a yes rte 4 0,0025 5,11 4,89 4,74 4,62 
. 0,005 453 He 41 431 435 0,005 5,65 5,24. 5,08 4,81 
0,010 4,78 4,56 4,40 4,30 
0,015 4,91 4,63 4,47 4,32 0,0015 4,09 4,08 4,07 4,06 
NomW Wregha. |} 5,85 4,84 4,55 | 4,38 : 0,0025 4,18 4,10 4,09 | 4,07 
0,0015 to 0,0025 | 4,05 4,04 4,04 iy ail peme ER 0,005 te es a es 
5 0,005 to 0,015 4,10 4,07 4,06 4,05 || ‘neous 0,010 4,28 alt , , 
No Fly Wheel or Balance} } 4 4g 4.10 4.07 4.06 0,015 4,26 4,18 4,13 4,10 
Weights. ’ ’ oh ’ , No Fly Wheel or Balance’ } 4.34 4.21 4,14 4,11 
0,0015 to 0,0025 | 4,06 4,05 4,04 4,04 tsar ; , 
6 0,005 to 0,015 4,12 4,09 4,07 4,05 
No Fly Te Balance 4,16 4,11 4,08 4.06 0,0015 4,15 4,138 4,10 4,08 
- : 25 : 4,16 4,13 4,10 
All Values, including 8 pane oe i 4 2 
r No Fly Wheel 4,04 4,04 4,04 4,04 schlitaes 0,005 4,28 4,20 4,15 oil 
or Balance Weights. . Ends Fire 0,010 4,35 4,23 4,17 4,13 
8 ‘i 4,03 4,03 4,08 4,03 ; 0,015 4,38 4,24 4,18 4,13 
9 5 4,02 4,02 | 402 | 4,02 NoRY reign. |) 448 4,27 | 4,19 | 4,14 
0,0015 4,19 4,17 4,15 4,18 
8 0,0025 4,27 4,23 4,19 4,16 6 0,0015 4,92 4,78 4,65 4,53 
0,005 4,45 4,31 4,24 4,19 Bu & 
a9 0,010 4,60 4,40 4,28 5 lle (att 
0,015 4,68 4.46 4,30 ie 0,0025 5,31 5,06 4,84 4,67 
ney ty ee 4,54 4,35 4,25 
0,0015 4,32 4,26 4,21 4,18 
0,0025 4,47 4,34 4,26 4,21 8 0,0015 5,07 4,84 4,67 4,53 
0,005 4,64 4,46 4,31 4,23 
0,010 4,80 4,52 4,35 a ee 
0,015 4,86 4,55 4,37 126: |) see 0,0025 5,39 5,07 4,80 4,62 
Se remaeniemer oe | tie 4,62 4,40 4,28 
Section 4 
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6. Fly Wheel Shaft.—The diameter of the fly wheel 
shaft is to be at least equal to that of the crank shaft. 


7. Thrust Shaft.—The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 1,05 
times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 


8. Tube Shafts (Shafts passing through stern tubes but 
not carrying the screw propellers).—The diameter of the 
tube shaft is not to be less than 1,05 times that required for 
the intermediate shaft, and any part of the shaft within the 
tube which may be exposed to sea water is not to be less 
than 1,075 times that required for the intermediate shaft. 


9. Screw Shafts (Shafts carrying the screw propellers). 
—(a) The diameter of the screw shaft is not to be less than 
that given by the following formula :— 

Diameter of screw shaft, in millimetres=d+ a 


Cc 


where dis the diameter required for the intermediate 

shafts, in millimetres, 

P is the diameter of the propeller, in milli- 
metres, 

C = 144 when the shaft is fitted with a con- 
tinuous liner, or 

C = 100 when the shaft is not fitted with a 
continuous liner. 


(b) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 1,05 times d. 


10. Bronze Liners on Shafts.—(«) The thickness of 
liners fitted on screw shafts or on tube shafts, in way of the 
bushes, is not to be less than that given by the following 
formulae :-— 

o d + 235 
32 
where t is the thickness of the liner, in millimetres, 
d is the diameter required for the screw or tube shaft 
under the liner, in millimetres. 


(6) The thickness of a continuous liner between the 
bushes is not to be less than 0,75t. 


(c) Continuous liners should be cast in one piece, or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 


(d) Liners are to be carefully shrunk on, or forced on to 


the shafts by hydraulic pressure. Pins are not to be used to 
secure the liners. 
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(e) If the liner does not fit tightly between the bearings 
in the stern tube, the space between the shaft and the liner 
is to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 


(f) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—The length of the bearing in the 
stern bush next to and supporting the propeller, is not to be 
less than 4 times the diameter required for the screw shaft 
under the liner. 


12. Couplings.—(a) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 
that given by the following formula :— 

Diameter of coupling ba. ae; | Bee 

bolts, in millimetres} J seen 
where d is the diameter required for the intermediate shafts, 
in millimetres, 
n is the number of bolts in the coupling, 
ris the radius of the pitch circle of the bolts, in 
millimetres. 


(b) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The thick- 
ness of the screw shaft coupling flange is not to be less than 
0,25 of the diameter required for the intermediate shaft. 


(c) The radius of the curvature at the fillet where the 
flange starts from the shaft, should not be less than 0,125 
times the diameter of the shaft adjacent to the flange. 


(d) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 


13. Bronze Propellers.——Where bronze is used for 
propellers or propeller blades, it is to comply with the 
requirements of Section 11 of the Rules for Quality and 
Testing of Materials. 


GENERAL REQUIREMENTS FOR SINGLE AND 
DOUBLE ACTING ENGINES. 

Section 5. 1. Where the cylinder liners are made 
of hard close grained cast iron of plain cylindrical form, 
accurately turned on the outside as well as bored on the 
inside so that their soundness can be ascertained by inspec- 
tion, and their thickness at the upper part is not less than 
2 of the diameter of the cylinder, they need not be 
hydraulically tested by internal pressure. If, however, they 
are made of complicated form, the question of testing is to 
be submitted. 
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2. The water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons, are to be tested 
by hydraulic pressure to 2,1 kg. per cm*., and are to be 
perfectly tight at that pressure. 

3. The exhaust pipes and silencers are to be efficiently 
water-cooled or lagged to prevent damage by heat, and if 
the exhaust is led overboard near the water-line, means are 
to be provided to prevent water from being syphoned back 
to the engine. 

4, The cylinders are to be fitted with safety valves 
loaded to not more than 40 per cent above the designed 
maximum pressure in the cylinders and discharging where 
no damage can occur. 

5. The air compressors and their coolers are to be so 
made as to be easy of access for overhaul and adjustment. 

6. Where the fuel is injected into the cylinders by air 
pressure, one main air compressor should be provided for 
each main engine. 

In single screw vessels, an auxiliary air compressor 
is to be provided of sufficient capacity to enable the 
engines to be kept at work at not less than two-thirds 
of the normal sea power. 


Se 


In twin screw vessels where two sets of compressors 
are fitted, the auxiliary compressor is to be of sufficient 
capacity to enable one main engine to be kept at work at 
not less than two-thirds of its normal sea power. If in 
such engines each main compressor is sufficiently large to 
supply both engines, a smaller auxiliary compressor will be 
sufficient. 

7. A small auxiliary compressor, which does not require 
compressed air for starting up, is to be fitted for first charging 
the air receivers. 

8. At least one high pressure air receiver is to be 
arranged with connections to enable it to be used for fuel 
injection, in case the working receiver of either main engine 
is out of use from any cause. 

9. Where only one scavenging blower is fitted, alter- 
native or duplicate means for driving the blower are to be 
provided ready for use. 

10. The water circulating pump sea suction is to be 
provided with an efficient strainer which can be cleared 
inside the vessel. 

11. In vessels intended for open sea service and fitted 
with engines over 350 BHP in which the lubricating 
oil is circulated under pressure, a spare oil pump is to be 
supplied with all connections ready for immediate use, and 
two independent means are to be arranged for circulating 
water through the air cooler, where this is fitted. 


In all vessels an additional water circulating pump is 
to be fitted and connected ready for immediate use. 


The sea suction of the stand-by circulating water pump 
is to be independent of the main injection. The ballast 
pump sea inlet may be used for this purpose. 


AIR RECEIVERS AND PIPES. 


Section 6. 1. Compressed air receivers for 
starting air are to be supplied of sufficient capacity to 
permit of twelve consecutive startings of each main engine 
without replenishment. 

2. Cylindrical receivers for containing air under high 
pressure, used either for starting or for the injection of fuel 
in oil engines, may be made either of seamless steel or of 
welded, or riveted, steel plates. 


3. Quality of Material—tIf made of welded or 
riveted, steel plates, the ordinary rules regarding steel 
material for boilers apply, which provide that where welding 
is employed, either in the longitudinal seams or at the ends, 
the material is to have a tensile strength not exceeding 
47 kg. per mm’. (Section 5, clause 2, paragraph (a) 
Rules for Quality and Testing of Materials.) 

If the welding be not lap-welding, full details are to be 
submitted before the work is commenced. 

4. In the case of seamless receivers, the rules for 
material will be the same as for boiler shells, but the 
permissible extension may be 2 per cent less than that 
required with boiler plates. 


5. Tensile and Bend Tests are to be made from the 
material of each receiver. Where they are welded or 
riveted, the tests may be made, and the thicknesses verified, 
before the plates are bent into cylindrical form. In the 
case of seamless receivers, the thicknesses are to be verified 
by the Surveyor before the ends are closed in, and at this 
time the Surveyor is to select and mark the test pieces 
required from either of the open ends of the tube. The 
test pieces are to be annealed before test, so as to properly 
represent the finished material. 

6. The permissible working pressure for welded or 
seamless receivers is to be determined by the following 
formule :— 


_~CxS§S x (t— 3,2) 
wp =¢*S« 


for thicknesses of 16 mm. and above. 


wp = © *S< 


for thickness below 16 mm. 
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where WP is the working pressure in kilogrammes per cm’., 
S is the minimum tensile strength of the steel 
shell plates in kilogrammes per mm’., 
t is the thickness of the shell plates in millimetres, 
D is the internal diameter in millimetres, 
C=55 for seamless receivers of thickness 16 mm. 
and above, 
C=49 for seamless receivers of thickness below 
16 mm. 
C=39 for welded receivers of thickness 16 mm. 
and above, 
C=34 for welded receivers of thickness below 16 mm. 


7. For flat end plates welded to cylindrical shells 
5200 x # 
WP = = ee 


where WP is tke working pressure in kilogrammes 
per cm’, 
t is the thickness in millimetres, 
D is the internal diameter, in millimetres. 


8. (a) The permissible working pressure for receivers 
made of riveted steel plates is to be determined by the 
rules regulating the working pressure of boilers; where end 
plates are dished outwards to partial spherical form and not 
fitted with stays the following formula is to be used 

WP = 25.7 “3 oul 
where WP is the working pressure in kilogrammes per cm? 
t is the thickness in millimetres, 

R is the inner radius of curvature of the end in 
millimetres, which is not to exceed the 
diameter of the shell, 

S is the minimum tensile strength of plates in 
kilogrammes per mm’. 

The inside radius of curvature at the flange connecting 
the end to the cylindrical shell is not to be less than four 
times the thickness of the end plate and in no case less than 
64 mm. 

(b) Where the end has a manhole in it, 3 mm. is to be 
added to the thickness of the plate. 

Tf the plate at the manhole is stiffened by flanging, 
the total depth of the flange from the outer surface, in 
millimetres, is to be at least 


= r/ tx w 
where t is the thickness of plate in millimetres, 
w is the minor axis of the hole in millimetres. 


9. Each welded or seamless receiver is to be carefully 
annealed after manufacture, and before the hydraulic test. 
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10. Each welded or seamless receiver is to be subjected 
to a hydraulic test of twice the working pressure, which 
it shall withstand without permanent set. 


11. Each receiver made of riveted steel plates for 
pressures up to 21 kg. per cm’. is to be tested by hydraulic 
pressure to 1,5 times the working pressure, plus 3,5 kg. per 
cm’, Where higher working pressures are used, the test 
pressure need not be more than 14 kg. per cm*. above 
the working pressure. 


12. All receivers above 150 mm. internal diameter 
are to be so made that the internal surfaces may be examined, 
and, wherever practicable, the openings for this purpose 
are to be sufficiently large for access. Means are to be 
provided for cleaning the inner surfaces by steam, or 
otherwise. 


13. Each receiver which can be isolated is to be pro- 
vided with a safety valve, adjusted to the maximum working 
pressure. If, however, the air compressor is fitted with a 
safety valve so arranged and adjusted that no greater 
pressure than that permitted can be admitted to the 
receivers, they need not be fitted with safety valves. 


14. Each receiver is to be fitted with a drain arrange- 
ment at its lowest part, permitting oil and condensed water 
to be blown out. 


15. Oil or air pipes subjected to high pressure are to 
comply with the requirements for steam pipes, Section 18, 
clauses 7 and 16 (Rules for Engines and Boilers of 
Steam Vessels). 


Where solid drawn steel pipes are used and the material 
complies with the requirements of Section 16 of the Rules 
for Quality and Testing of Materials, the working pressure 
may be determined from the following formula :— 


wpe =“5"x 800 


where WP is the working pressure in kilogrammes per cm’. 
to which the pipes will be subjected, 


D is the internal diameter of the pipes in 
millimetres, 


t is the thickness of the pipes in millimetres. 


Pipes which are subjected to a working pressure up to 
70 kg. per cm’. are to be tested hydraulically to at least 
twice the working pressure to which they will be subjected, and 
those subjected to a higher working pressure than 70 kg. 
per cm*. to an hydraulic test of at least 70 kg. per cm’. 
above their working pressure. 
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PUMPING ARRANGEMENTS. 

Section 7. 1. The pumping arrangements are to be 
the same as would be required for steam vessels of 
similar size and power. 

Where a bilge suction from the main water circulating 
pump is not fitted, an independent power pump direct bilge 
suction is to be fitted additional to the direct bilge suction 
required by Section 4, clause 5 (d) of the Rules for 
Engines and Boilers. 

2. One bilge pump worked from the main engines will be 
sufficient, where the brake horse power does not exeeed 350, 
provided that the independent power pump required by 
Section 4, clause 4 of the Rules for Engines and Boilers 
be fitted. 


3. Where the cooling water discharge from various 
parts of the engines is led to the bilges, special arrangements 
are to be made to deal with this water, in addition to the 
ordinary bilge pumping arrangements. 


MISCELLANEOUS. 
Section 8. 1. All oil fuel pipes, tanks and their 
fittings are to comply with the requirements of Section 20 
(Rules for Steel Vessels). 


2. Special attention is to be given to the ventilation 
of the engine room, 


3. If the auxiliaries are worked by electricity, the cables, 
motors, control gear and electrical spares in connection with 
them are to be in accordance with the Rules for Electrical 
Equipment. 

4. All pipes conveying fuel oil are, as far as possible, to 
be made of steel or iron. 


SPARE GEAR. 

Section 9. In vessels engaged on open sea service, 
the articles mentioned in the following list (so far as they 
are applicable) will be required to be carried, viz. :— 

*For a single screw ship a propeller, or two blades 
with studs and nuts for one blade. The propeller 
or blades may be of cast iron, except for ships 
having the notation “Strengthened for Navigation 
in Ice.” 


For Main Engines. 

*1 cylinder cover of each design used, complete with 
all valves, valve casings, springs and other fittings 
and, in addition, one complete set of valves for one 
cylinder, with their casings, springs and other 
fittings. 


Fuel needle valves for half the number of cylinders 
of each engine. 

*1 piston complete, with all piston rings, studs and 
nuts. 

1 set of piston rings for one piston. 

*1 complete cylinder liner. 

Telescopic cooling pipes for one piston. 

1 set of wheels for the cam shaft drive of one engine 
or six separate links with pins and rollers where 
chain drive is used for cam shaft or scavenge 
blower. 

~ 1 set of studs and nuts for one cylinder cover of each 
design used. 

1 set of rubber rings for liner joints. 

2 crosshead bearing bolts and nuts, or one gudgeon 
pin where trunk pistons are used. 

~1 complete crank pin bearing. 
”1 set of top end bearings. 

1 set of packings for one piston rod for Double 
Acting Engines. 

*1 piston rod for Double Acting Engines. 

2 crank pin bearing bolts and nuts of each size used. 

<2 main bearing bolts and nuts. 

~1 set of pads of each hand for one face of Michell 
Thrust block. 

“1 set of coupling bolts of each size used. 


For Main Engine Air Compressors and Pumps. 

1 set of piston rings for one piston of each size used 
in the air compressor. 

1 half set of suction and delivery valves for each size 
used in the air compressor. 

Not less than 10 per cent of suction and delivery 
valves for the scavenge air pump where lift valves 
are used. 

1 impeller, impeller shaft and bearings where scavenge 
blowers are used. Where more than one scavenge 
blower is fitted, and one of these is additional to 
the required capacity of blower or blowers, under 
full working conditions, no spare parts need be 
supplied provided the additional blower is arranged 
to be easily substituted for the working blowers. 

1 set of bilge pump valves and seats. 

1 additional fuel pump or all working parts for one 
fuel pump. 


* Not required for vessels engaged on short voyages. 
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For each size of Auxiliary Heavy Oil Engine. 
1 complete set of valves for one cylinder, with their 
springs and other fittings. 


Fuel needle valves for half the number of cylinders. 
1 set of piston rings for one piston. 
1 set of studs and nuts for one cylinder cover. 


2 crosshead bearing bolts and nuts, or one gudgeon 
pin where trunk pistons are used. 


2 crank pin bearing bolts and nuts of each size used. 
1 complete crank pin bearing. 

1 complete top end bearing. 

2 main bearing bolts and nuts. 


1 set of piston rings for one piston of each size used 
in the air compressor. 


1 half set of suction and delivery valves for each size 
used in the air compressor. 


1 additional fuel pump or all working parts for one 
fuel pump. 


For Auxiliary Air Compressors. 
1 set of piston rings for one piston of each size used. 


1 half set of suction and delivery valves of each size 
used. 


71, Fenchurcu Street, Lonpon, E.C.3. 
29th October, 1936. 
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For Auxiliary Pumps. 
1 set of valves of each size used for the liquid end of 
each pump. 


For Donkey Boilers used for essential services at sea. 
1 set of valves for the water end of the feed pump. 
1 valve lid for feed check. 
6 tube stoppers. 


1 set of oil fuel burner nozzles complete with 
atomisers, etc., for one boiler. 


General. 

A quantity of assorted studs, bolts and nuts. 

Steel bars and plates of various sizes. 

A length of pipe of each size used, for the fuel delivery 
and injection air pipes to the main and auxiliary 
power cylinders, and the air delivery from the 
main and auxiliary compressors to the receivers, 
with unions and flanges suitable for each. 


PERIODICAL SURVEYS. 


Section 10. The periodical surveys of the machinery 
are detailed on pages 19 to 21 under “ Petrol, Paraffin, 
and Heavy Oil Engines.” 


By order of the Committee, 


MALCOLM K. SCOTT, 
Secretary. 


RULES FOR ELECTRIC PROPELLING MACHINERY. 


(For Tables, see pages 14'7-156). 


GENERAL. 

Section 1. In vessels propelled by electrical 
machinery, either wholly or partly by this means, the Rules 
with regard to machinery are the same as those relating to 
steam engines so far as regards the testing of material used 
in their construction and fitting of sea connections, suction 
and discharge pipes, shafting, stern tubes and propellers. 

The following rules are also to be observed. These 
relate to the electric propulsion equipment, with such 
references to the mechanical equipment as are required for 
the successful operation of the combined system. Such 
requirements are additional to those detailed in the appro- 
priate sections of the Rules. 


CONSTRUCTION. 

Section 2. 1. In vessels built under special survey 
and fitted with electric propelling machinery, the whole of 
the electrical machinery, including switch gear, control gear, 
cables, main and auxiliary generators, motors and exciters, 
are to be constructed under special survey. 

Any alterations and additions to the installation which 
are made are to be carried out under the inspection, and to 
the satisfaction, of the Surveyors. 

2. In the cases of electric propelling machinery or 
engines being built under special survey, the distinguishing 
mark >] will be noted in red, thus :—»KLMC or >KNE. 

3. In order to facilitate the inspection, the plans of the 
machinery, control gear, cables and electric circuits are to be 
submitted for approval. 

4. The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under full power working 
conditions has been satisfactorily carried out. Any defects 
are to be pointed out as early as possible. 

5. Any novelty in the construction, operation or appli- 
cation of the machinery is to be reported to the Committee 
and submitted for approval. 


STEAM ENGINES FOR PROPULSION 
GENERATORS. 
Section 8. 1. Governing.—An efficient governor 
is to be incorporated, which is to be arranged so that when 
operating at rated speed and the rated load is thrown off, the 


maximum variation in speed is not to be sufficient to bring 
the emergency governor into operation, and the permanent 
variation is not to exceed four per cent of the rated speed. 

Nove :—Exhaust steam turbines working in conjunction 
with reciprocating engines require an emergency overspeed 
governor only. 


2. Speed Control.—When the propeller speed is 
arranged to be varied by controlling the engine speed the 
control is to be arranged to permit increments and decrements 
of speed not exceeding one per cent of maximum speed 
between 50 per cent and 100 per cent of maximum rated 
speed. 

3. Maximum Speed.—The engines are to be capable of 
withstanding for five minutes without injury a speed of 
15 per cent in excess of the maximum rated speed. 


4. Emergency Governor.—An emergency overspeed 
governor, independent of the main governor, is to be 
arranged to trip the throttle valve when the speed exceeds 
the rated maximum running speed by not less than 10 nor 
more than 15 per cent. It is also to be arranged for hand 
tripping. 

5. Mixed Pressure Turbines.—If, in the case of a 
turbine, exhaust steam can be admitted to the lower stages, 
an automatic shut-off controlled by the governor and 
emergency trip is also to be provided. 


6. Bled Steam.—When provision is made for bleeding 
steam from the intermediate stages of a turbine, non-return 
valves, or positive shut off valves operated through oil pressure 
by the emergency governor, are to be fitted. 


7. Torque Limiting.—In cases where the arrangements 
permit a propelling motor to be connected to generating 
plant having a continuous capacity higher than the motor 
rating, means are to be provided to limit the continuous 
input to the motor to approximately five per cent above the 
torque for which the shaft is approved. 


8. Lubricating Oil.—Steam turbine driven sets are to 
be provided with a suitable emergency supply of lubricating 
oil as required by Section 9 of the Rules for Steam Engines 
and are to have in addition a gravity tank having sufficient 
reserve to maintain lubrication until the unloaded turbine 
comes to rest from its maximum rated running speed. 
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9. Mechanical Balance.—The engines and generators 
are to be so constructed, erected and supported that when 
running at any and every working speed all revolving and 
reciprocating parts are well balanced so as not to give rise 
to any appreciable vibration. 


OIL ENGINES FOR PROPULSION GENERATORS. 


Section 4. 1. Governing.—An efficient governor 
capable of rapidly shutting off the flow of oil fuel is to be 
provided. It is to keep the engine speed within seven per 
cent momentarily and three and a-half per cent permanently 
at full speed when full load is removed. 

2. Emergency Governor. — A suitable overspeed 
emergency governor, independent of the main governor, is to 
be arranged to cut off the fuel from the cylinders when the 
speed exceeds the rated maximum running speed by approxi- 
mately 20 per cent. 

3. Critical Speed—When coupled to the generator 
or generators the combined set must not run within the 
vicinity of a critical at any designed running speed. 

4. Rating.—The engine is to be capable, for periods 
of one hour, of developing a load 10 per cent above its 
rated output within the limits of variation in speed defined 
in clause 1 without undue heating of the engine or other 
mechanical trouble. The rated output in B.H.P. (unless 
otherwise approved) is to be the load required to drive the 
generators and all direct coupled auxiliaries at their 
continuous maximum rating for a period of 12 hours when 
working with a barometric pressure of 762 mm. of mercury 
and a surrounding air temperature of 62° F. (167° C.). 


GENERAL REQUIREMENTS OF ELECTRIC 
PROPULSION MACHINES. 

Section 5. 1. Insulation.—(q@) All windings are to 
be insulated and treated to resist moisture, sea air and oil 
vapour. 

(b) All windings are to be insulated from the frame 
with mica or micanite. Where it is desired to use other 
types of insulation, particulars regarding the behaviour, 
properties and life of the materials are to be submitted for 
consideration. 

2. Terminals.—The terminals are to be so secured and 
spaced or shielded that they cannot be accidentally earthed, 
short circuited or touched. _ Cable conductors are to be 
furnished with appropriate sweating sockets. 

8. Coolers.—If water coolers are employed they are to 
be arranged so as to prevent leakage or condensation from 
cooler tubes from entering the machines. 


Sections 4-5 
ELEC. PROPELLING MCHY. 


LLOYD’S REGISTER OF SHIPPING. 


4. Thermometers.—Machines having an_ enclosed 
ventilating system or ducts for the exhaust air are to be 
fitted with thermometers for recording the temperature of 
the ventilating air as it leaves the machine. 


5. Ventilation.—Ample provision is to be made for 
supplying cool air to and removing hot air from the machine 
and to avoid as far as practicable any intake of moist or 
oil-laden atmosphere. 


Where the machines are not ventilated by a closed 
system, using water coolers, they are to be ventilated with 
cooling air not exceeding 120° F. (49°C.). In cases where 
the ventilating air exceeds 120° F. (49° C.) the permissible 
temperature rise of the machine is to be reduced by an amount 
equal to the excess temperature. 


6. Heating when Idle.—All generators of 500 kw. or 
motors of 500 S.H.P. and over, are to be provided with 
efficient means for heating the windings, either electrically 
or otherwise, to prevent condensation when idle. If steam 
pipes are used for this purpose, the joints are not to be 
within the machine. 


7. Shaft Currents——Means are to be provided to 
prevent circulating currents passing from the journals to the 
bearings. 


8. Excitation.—(a) Systems dependent on the auxiliary 
generators for excitation are-to be capable of manceuyring 
and of maintaining power at all times with a fall of 10 per 
cent of excitation voltage at the bus-bars. 


(6) For large equipments it is recommended that an 
alternative means of excitation should be provided. The 
auxiliary generators may constitute this reserve. 


9. Facilities for Inspection and Repair.—For the 
purposes of inspection and repair, provision is to be made for 
the withdrawal and replacement of the field coils of direct 
current machines and salient pole alternating current 
machines, and for sufficient access to stator and armature 
coils. Facilities are to be provided for supporting the motor 
shaft to permit the withdrawal and inspection of bearing 
bushes. Wear-down gauges are to be supplied for generators 
of 1000 kw., and motors of 1000 8.H.P., and over. 


10. Mechanical Protection.—Suitable handrails or 
screens are to be provided to prevent personal injury or the 
entrance of extraneous bodies. All live parts in excess of 
250 volts to earth, are to be suitably guarded or enclosed. 
Machines are to be amply protected against drip and 
mechanical damage. 
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11. Lubrication —(a) Means of lubrication are to be 
efficient at all running speeds and all normal working oil 
temperatures, and with the ship inclined from the normal at 
any angle up to 15° transversely and 10° longitudinally, and 
with rolling up to 224° without the spilling of oil. 

(b) Oil flingers or other suitable means are to be provided 
to prevent the lubricant from creeping along the shaft or 
otherwise gaining access to the insulation of the machine or 
any live part thereof. 


12. Position in Ship.—(a) The machines are to be 
placed in well-ventilated compartments in which inflammable 
gases cannot accumulate, and in such a position as to be clear 
of all inflammable material. Unprotected woodwork or other 
combustible material is not to be fitted within a distance of 
0.30 m. measured horizontally from, or within 1,20 m. 
measured vertically above the machines. 

(b) The machines are to be placed in positions in which 
they are not exposed to risk of mechanical injury or to 
damage from water, steam or oil, and in all vessels engaged 
on open sea service they are preferably to be placed with their 
axes of rotation in a fore and aft direction. If placed 
athwartships end play is to be reduced to a minimum and 
provision made for the end thrust due to rolling of the vessel. 

(c) Ventilation ducts are to be so arranged that water or 
extraneous bodies cannot drop into the machines. 


13. Foundations and Bilges.—(a) Plans of the seatings 
for the main propulsion generators and motors, are to be 
submitted for approval. 

(b) Special means are to be provided to prevent the 
accumulation of bilge water under the machines and a direct 
bilge suction should be fitted in the main motor room. It is 
recommended that permanent means of illumination of the 
bilges under the machines be provided. 


14. Maneuvring.—The torque available for manceu- 
vring is to be reasonably in excess of the trailing action 
of the propeller to enable the latter to be stopped or reversed 
in a reasonable time when the vessel is travelling at maximum 
service speed. 


ALTERNATING CURRENT SYSTEMS. 
Section 6. 1. Limiting Pressures.—The pressure, 
under normal working conditions, at any part of the system 
for equipments not exceeding 15000 S.H.P. per shaft is not 
to exceed the following values. 
Between lines 3500 volts. 
To earth ... 2020 volts. 
Proposals involving higher voltages for larger equipments 
are to be submitted for consideration. 


2. Stator Laminations.—(a) Laminations are to be 
securely clamped, and are to be efficiently and permanently 
supported around the whole of the periphery. 

(b) Laminations are to be suitably insulated from one 
another with an approved durable material. 


8. Propulsion Generators——(a) The ratings and 
limits of permissible temperatures rise for alternators are 
to conform to Appendix 8. If the ventilating air exceeds 
120° F. (49°C.) the permissible temperature rise is to be 
reduced by an amount equal to the excess temperature. 

(6) Machines of 5000 k.v.a. and over, or machines 
having an axial core length of one metre or over, are to have at 
least three embedded temperature detectors and a temperature 
indicating instrument. Detectors of this type should be 
fitted to smaller machines where practicable. 

(c) Suitable space is to be provided for the removal of 
the rotor for the inspection of the rotor and stator. 


(d) Stator and rotor windings are to be suitable for 
manceuyring in accordance with clause 6 (0) of this Section 
without impairment. 


4, Propulsion Motors.—(a) The ratings and limits of 
permissible temperature rise for motors are to conform to 
Appendix 3. 

(b) The collector rings and rotor terminals of synchronous 
type motors are to be suitably insulated for the voltage induced 
during mancuvring. Insulating barriers are to be provided 
where necessary. 

(c) Induction rotor windings of synchronous type motors, 
used for manceuvring purposes, are to be mechanically strong 
and of ample section to prevent over-heating during repeated 
mancenvres in accordance with clause 6 (0) of this Section. 


(d) Provision is to be made for machining the collector 
rings or for their easy removal for that purpose. 


(e) Machines of 5000 S.H.P. and over, or machines 
having an axial core length of one metre or over, are to have at 
least three embedded temperature detectors and a temperature 
indicating instrament. Detectors of this type should be 
fitted to smaller machines where practicable. 


5. Stability—The motors and generators are to be 
designed and arranged to maintain electrical stability and 
to remain in step under all normal conditions of running. 


6. Excitation.—(a) Exciters, balancers, boosters and 
motors for driving them are to conform to Appendix 4, 
except that in tropical climates or where fixed in hot 
situations where the ventilating air adjacent to the machine 
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exceeds 120° F. (49° C.), the temperature rise at rated full 
load is not to exceed 63° I. (35°C.) all temperatures being 
measured by the thermometer. 

(6) After a full load run of the complete equipment, for 
not less than three hours, followed by a full speed reversal 
and five normal manceuyres within a period of 80 minutes, 
the temperature rise of any machine supplying the extra 
excitation required for alternating current systems, is not to 
exceed that permitted in the preceding clause by 18° F.(10°C.). 

(c) Field windings and all machines supplying over- 
excitation during manceuvring are to be capable of with- 
standing the excess current over a reasonable period, to allow 
for inadvertent delay during a reversal operation, without 
impairment, after attaining the temperature rise corre- 
sponding to normal continuous working. 

(d) Negative boosters are, when necessary, to be provided 
with overspeed protection. 

(e) The strength of shafts and couplings of exciting 
machines for alternating current equipments is to be suitable 
for the increased output necessary during manceuvring. 


DIRECT CURRENT SYSTEMS. 

Section 7. 1. Limiting Pressures.—For equip- 
ments not exceeding 15000 8.H.P. per shaft the pressure to 
earth at any part of the system under normal working 
conditions is not to exceed 600 volts. The voltage of any 
single armature is not to exceed 1000. 

Proposals involving higher voltages for larger equip- 
ments are to be submitted for consideration. 


2. Propulsion Generators and Motors.—The ratings 
and limits of permissible temperature rise are to conform to 
Appendix 3. 


3. Brush Gear.—The brushes are to be staggered 
longitudinally to prevent the formation of ridges on the 
commutators and arranged in such manner that in multipolar 
machines every part of the commutator working surface 
is swept by an equal number of positive and negative 
brushes. 


4. Excitation—The arrangements for motor and 
generator excitation are to be such that if the motor 
excitation circuit is opened by a switch or contactor the 
generator excitation is simultaneously opened or the generator 
voltage is immediately reduced to zero. 


5. Overspeed Protection. — Overspeed _ protection 
devices are to be arranged to interrupt the supply of power, 
and the armatures are to be suitably constructed to prevent 
damage due to temporary overspeeding, where the system 
permits excessive overspeeding at light loads. 
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GENERAL REQUIREMENTS FOR PROPULSION 
CONTROL GEAR AND SWITCHBOARDS. 

Section 8. 1. Position.—(a) Control boards and 
switchboards are to be placed in accessible, well ventilated 
positions, free from inflammable gases and acid fumes, and in 
which they are not exposed to risk of mechanical injury or 
damage from water, steam or oil. 

(b) Unprotected woodwork or other combustible material 
is not to be fitted within a distance of 0,30 m. of any live 
metal, measured horizontally from, or 1,20 m. measured 
vertically above, the panel. 

(c) Essential controls for manceuvring operations are to 
be grouped at the starting platform and any necessary 
instruments and gauges are to be in direct view from this 
position. 

2. General Construction.—(a) Switchboards and con- 
trol panels are to be constructed wholly of durable, non- 
ignitable, non-absorbent materials. 

(6) If insulating material be used for the base, it is to 
be of permanently high dielectric strength and insulation 
resistance, and full particulars regarding its properties should 
be submitted for consideration. 

(c) If semi-insulating materials such as marble or slate 
are used, all conducting parts are to be insulated from the 
slate or marble slab with mica or other approved non- 
hygroscopic insulating material, and the slab is to be similarly 
insulated as a whole from the frame on which it is mounted; 
the frame is to be effectually earthed. 

(d) The various live parts are to be so arranged, by 
suitable spacing or shielding with non-ignitable insulating 
materials, that an arc cannot be maintained between any 
such parts. 

(e) All parts, including connections, are to be readily 
accessible from the front or back. Fuses are to be placed in 
approved positions. 

(f) Omnibus bars and ordinary bare connecting con- 
ductors on switchboards are to be proportioned so that their 
average temperature will not rise more than 54° F. (30° C.) 
above that of the surrounding air when rated at 2000 amperes 
or below when the maximum current flows through them 
continuously. For bare conductors rated above 2000 amperes 
the temperature rise is not to exceed 72° F. (40° C.). The 
temperature rise of each part is not to exceed the average 
temperature by more than 9° F. (5° C.) and in other respects 
they are to comply with Appendix 1. 

(g) All cable connections in the control and switchgear 
in any circuit essential for manceuvring or maintenance of 
propelling power are to be stranded and to consist of not less 
than seven strands and have a sectional area of not less than 
2,90 mm?, (7/0,75 mm.). 
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(k) All nuts and screws securing electrical connections 
are to be effectively locked so that they cannot become loose. 

(i) All circuits, instruments and important apparatus 
are to be clearly and indelibly labelled for indentification. 
If detachable name plates are employed, they are to be non- 
ignitable, and if of metal are to be disposed so as not to 
involve risk of short circuits or earths. 

(j) Each voltmeter, pilot or earth lamp with its con- 
necting wires is to be protected individually by a fuse on 
each insulated pole close to the incoming supply. Pilot 
lamps and indicating lamps may have common fuses. 

(k) Switches and contactors are as far as practicable to 
be connected so that their blades or moving parts are not 
alive in the “off” or de-energised position. 

(1) Where switches and fuses are fitted on the same pole 
they are to be arranged so that the fuses are not alive when 
the corresponding switches are in the ‘‘off”’ position. 

(m) Switches and circuit breakers are to conform to the 
Rules for Electrical Equipment, Section 3, clause 5. 

(n) Fusible cut-outs are to comply with the Rules for 
Electrical Equipment, Section 3, clause 6, and are to be 
suitably labelled with the circuits or devices which they 
control. 

(0) All levers, handles, handwheels, interlocks, and their 
connecting links, shafts and bearings for the operation of 
switches and contactors are to be of such proportions that 
they cannot be broken by manual operation. 

(p) Suitable interlocks, preferably mechanical, are to be 
provided to prevent damage by improper operation, such as 
the opening of switches or contactors not intended to be 
operated while carrying current. 

(g) Provision is to be made for the manual operation of 
all manceuving contactors, switches, field regulators or 
controllers with reasonable effort, without the aid of solenoids 
or other electric, pneumatic or hydraulic aid. If such aid be 
used for normal operation, failure of the electric, pneumatic 
or hydraulic aid must not result in interruption of power to 
the screw shaft and the device must be capable of purely 
manual operation without any delay in changing over to 
manual control. 

Nore:—This requirement does not apply to bridge 
control. 

(r) The cases of all instruments using a higher pressure 
than 250 volts to earth, and secondary windings of instrument 
transformers, are to be earthed. 

(s) Switches normally subject to arcing, such as the 
short circuiting and isolating switches for direct current 
generators connected in series, are to be provided with 
substantial and renewable arcing tips. 


(é) All apparatus is to be arranged to function satis- 
factorily under conditions of vibration and shock, and with 
the ship inclined from the normal at any angle up to 15° 
transversely and 10° longitudinally, and when rolling up to 
224° from the vertical. 

(w) All devices dependent on current supplied from the 
auxiliary bus-bars are to be arranged to operate satisfactorily 
with a voltage variation from minus 10 per cent to plus 5 per 
cent. 

(v) For the purpose of maintaining alignment and ease 
of operation, operating shafts are to be fitted with flexible 
couplings and expansion joints where necessary and means 
are to be provided for effective lubrication. 

(w) All steel parts are to be suitably treated to resist 
corrosion. 

3. Overload and Short Circuit Protection.—Provision 
is to be made for protection against severe overloads or 
electrical faults likely to result in serious injury to the plant, 
but the operating point is to be set sufficiently above the 
currents and loads usually experienced in a heavy sea-way or 
when manceuvring, to prevent interruption of power. 

4. Earth Detection —() The main propelling circuit 
is to be provided with means for detecting earth faults. 

(b) For D.C. equipments exceeding 500 volts and for 
all A.C. equipments, aural and visual alarms are to be operated, 
but power supply is not to be interrupted on the occurence 
of a fault, so that the plant may continue to operate with 
a single earth. If an earth connection be used for the 
operation of the detector, the arrangements are to be such 
that the earth circuit is automatically opened in order to 
stop the circulation of fault current. 

(c) Earth detection devices are to be arranged to function 
for all earth leakage faults exceeding 5 amperes. On three- 
phase alternating current systems at least 95 per cent of the 
generator and motor windings are to be protected. 

(d@) A switch may be installed to cut out the aural 
device to prevent continuous alarm, but in such case the 
visual device is to be automatically switched on when the 
aural device is switched off. 

(e) Excitation circuits are to be provided with lamps, 
voltmeters or other suitable means to indicate continuously 
the state of the insulation of the system under running 
conditions. 

5. Mechanical Protection.—All exposed current 
carrying parts having a potential of over 250 volts to earth 
are to conform to the following requirements :-— 

(a) Terminals are to be enclosed. 

(6) The sides and rear of switchboards and control panels 
are to be suitably screened. 
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(c) Access doors are to have prominent and permanent 
nameplates giving the maximum voltage, and are to be 
interlocked to prevent access while such parts are alive, or 
in approved cases are to be provided with a special key under 
the care of the chief engineer. 

(d) Exposed current carrying parts exceeding 250 volts 
to earth are not to be permitted on any switchboard or control 


panel. 


6. Bridge or Deck Control.—(«) The control is to be 
simple and easy to operate. 

(b) It is to be such that the operator cannot produce 
currents or loads in excess of the working capacity for 
which the plant is designed. 

(c) Control is to be carried out without reference to 
electrical instruments. 

(d) Alternative control in the engine room is to be 
provided, and so arranged that transfer of control to the 
engine room can be made in emergency without excessive 
loss of time. 

(e) It is to be arranged so that simultaneous control of 
the propelling machinery from the bridge and engine room 
is not possible. 


7. Instruments and Gauges.—(q) Instruments and 
gauges which are necessary for the efficient operation of the 
plant are to be provided. Particulars are to be submitted for 
consideration. In cases where the rotation of the propeller 
motors cannot readily be observed from the starting 
platform, indicators are to be provided. 

(b) All essential instruments are to be capable of 
withstanding vibration and shock without impairment and 
are to be fitted in moisture-proof cases. 

(c) Instruments are where necessary to be protected 
from the influence of stray magnetic fields. 

(d) A 500-volt insulation tester, giving the resistance in 
megohms, for the purpose of testing and tracing faults is to be 
carried on all sea-going vessels. 


8. Discharge Protection.—(a) For the protection of 
the field windings and cables efficient means are to be 
provided for limiting the induced voltage when the field 
circuits are opened. 

(6) Where excitation is obtained from the auxiliary 
bus-bars efficient means are to be provided to limit the 
induced voltage on the bus-bars when the generator or 
distribution circuit breaker opens. 


9. Direct-current Systems.—(a) Where two or more 
direct-current generators are connected in series, means are 
to be provided to prevent the reversal of the prime mover on 
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the failure of the power supply to any one generator if such 
reversal would result in damage or overspeeding. 

(b) If the regenerated energy transmitted by the pro- 
peller motor on stopping or reversing the propeller is of a 
magnitude that would cause an undue increase in the engine 
speed, means are to be provided for suitably absorbing 
or limiting such power. 

(c) Where the propulsion generators are also to be used 
for other purposes, suitable overload protection and provision 
for voltage adjustment is to be made in conformity with 
the Rules for Electrical Equipment. 

10. Reversing Switches.—(a) Contactors or switches 
used for reversing the rotation of the propeller, are to be 
mechanically interlocked to prevent the circuits for ahead and 
astern rotation being closed simultaneously. 

(6) The reversing contactors or switches are also to be 
provided with means for forcing them open if they should 
become stuck in the closed position. 

11. Resistances.—(a) Resistances are to comply with 
Section 12, clause 2, of the Rules for Electrical Equip- 
ment. 

(6) Shunt resistances connected across the field circuit 
of synchronous propelling motors when they are functioning 
as induction motors are to be suitably insulated for the 
voltage induced when reversing and amply rated to allow for 
inadvertent delay during the reversing operation. 

12. Temperature Alarm.—Machines having an en- 
closed ventilating system or ducts for the exhaust air, are to 
have an aural alarm device arranged to operate when the 
outgoing air exceeds the predetermined safe value. 

13. Reversing Levers and Handwheels.—Propeller 
reversing levers or handwheels are to be clearly and perma- 
nently marked with the positions for “ahead” and “astern” 
working. Levers or handwheels placed athwartships are 
to be arranged for right hand or clockwise rotation for ahead 
working or if operated in a fore and aft direction to be 
arranged to correspond with the direction in which the vessel 
is moving. 

14. Auxiliary Power.—Distribution circuits connected 
to the auxiliary bus-bars for excitation and lubricating oil 
pumps, etc., are to be suitably protected from interruption 
due to overloading of non-essential circuits. 

15. Speed Control.—When the propeller speed is 
arranged to be varied by voltage control or similar electrical 
means, the control is to be arranged to permit an adjustment 
between 50 per cent and 100 per cent of maximum rated 
speed in steps not exceeding one per cent of the maximum 


speed. 
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CONDUCTORS AND CABLES. 


Section 9. 1. Conductors.—(a) All conductors are 
to be of annealed copper conforming to the Standards of the 
International Electrotechnical Commission Publication No. 28. 


(6) Where the insulating covering of the conductor 
contains sulphur, each wire to be efficiently and uniformly 
coated with tin free from all impurities. 


(ec) Conductors in any circuit essential for manoeuvring 
or maintenance of propelling power are to be stranded and to 
consist of not less than seven strands and to have a sectional 
area not less than 2,90 mm?. (7/0,75 mm.). 


(d) The size of conductor is to be selected so that the 
drop in voltage, when carrying rated full load and overloads, 
is not greater than that allowed for in the design of the 
machines. 


(e) The current in any conductor is not to exceed that 
given in Table I. when carrying current continuously or 
Table III. when intermittently loaded. In no case is a 
shorter rating than one half-hour to be taken. In the case 
of field discharge circuits, particulars should be submitted 
for consideration. 


(f) Where multicore cables are used the sizes are to be 
submitted for approval. 


(g) Bus-bars and connections are to be in accordance 
with Appendix 1 and, if used for connections to machines, 
must be rigidly and strongly supported, efficiently insulated 
and guarded, and protected from drip and jets of liquid or 
steam. Pipes are not to enter ducts containing such con- 
nections. Suitable means are to be arranged for draining 
any accumulation uf moisture in ducts. 


2. Insulation and Protective Covering of Cables.— 
(a) All cables are to conform to Section 5 of the Rules for 
Electrical Equipment. 


(6) For multicore cables the thickness of dielectric on 
each conductor is to be the same as for the same size of single 
core cable and the thickness of lead sheathing is to be in 
accordance with Tables X., XI., XII. and XIII. The 
bedding and diameter of wire armouring are to be in 
accordance with Table VI. 


(c) All cables for pressures exceeding 250 volts to earth 
are to be lead covered and braided. They are also to be 
armoured or protected in an approved manner. The thickness 
of dielectric and lead covering is to conform to Table V. 
and XII. (1000 volt paper or varnished cambric insulated), 
Table XI. (660 volt rubber insulated) or Table XIII. (3,300 
volt paper or varnished cambric insulated). 


A dielectric test is to be applied to all cables in accordance 
with the Rules for Electrical Equipment, Section 5, 
clause 7 (a), 3300 volt cable being tested at 10000 volts 
under the conditions laid down therein. 


3. Installing and Fixing of Cables.—(a) All cables 
are to be installed and fixed in conformity with Section 6 of 
the Rules for Electrical Equipment. 

(b) Cables are to be run in accessible, well-ventilated 
positions where they can be easily inspected. 


4. Cables for Alternating Currents.—(q) Single core 
lead covered cables are to have their lead sheaths bonded 
together and earthed only at approximately the mid-point of 
the cable run. The remainder of the run is to be carried on 
insulators to prevent the circulation of currents in the metal 
sheaths. The sheaths of multiconductor cables are to be 
earthed at each end and long runs should also be earthed 
intermediately. 


(b) If armoured single core cables are used the armouring 
is to be of non-magnetic material. 

(ec) Magnetic material is not to be used between single 
core cables of a group. Where cables pass thruugh bulkheads 
or steel panels, all the conductors of the same set are to pass 
through a non-ferrous plate or gland so that no magnetic 
material passes between the cables, and the clearance between 
the cables and magnetic material is te be not less than 
75 mm. 

Nore :—This clause does not apply to cables carrying 
10 amperes or less. 

(d) Single core cables carrying 100 amperes or over are 
to be fixed not less than 75 mm. from parallel magnetic 
material. 

(e) Single core cables are to be so arranged that the 
inductive effects of the group are practically eliminated. 


5. Cable Sockets.—Large cable sockets are preferably 
to be secured by two or more studs or bolts, not exceeding 
20 mm diameter, and the nuts securely locked. 


6. Synchronous Motor Cables.—Cables connected to 
the collector rings of synchronous motors during manceuyring 
are to be suitable for the voltage induced during those 
periods. 


7. Interference with Magnetic Compasses.—Single- 
conductor circuits carrying continuous current are to be 
arranged with lead and return conductors fitted as close to one 
another as possible. Tests are to be made during the adjust- 
ment of the compasses to determine the effect of switching 
the main circuits on and off and careful records are to be 
kept of any errors observed, whether corrected or not. 
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SECONDARY BATTERIES. 

Section 10. 1. General.—All batteries are to con- 
form to Section 8 of the Rules for Electrical Equipment. 

2. Capacity.—Batteries used for starting main propul- 
sion engines in lieu of compressed air are to comply with the 
following :— 

(a) If used for purposes other than starting, full par- 
ticulars of the battery should be submitted for consideration. 

These particulars should include the capacity which it 
is estimated will be required to give 12 starts in succession 
of one main engine, also details of the other uses for which 
the battery is intended; the facilities for charging should 
also be indicated. 

(6) If used solely for starting main engines two batteries 
are to be fitted each capable of starting one main engine six 
times in succession without recharging. Details of the 
charging arrangements are to be submitted for consideration. 

(c) Plans showing the location and arrangement of 
battery compartment are to be submitted for approval. 


TRIALS. 

Section 11. 1. Works Tests.—(a) The machines, 
switchgear, main cables and control gear, are to be tested in 
the presence of the Surveyors at the makers’ works so far as 
practicable to ensure compliance with the requirements 
relating to temperature rise, dielectric strength, insulation 
resistance and operating characteristics. 

(b) The dielectric test to be applied to the control gear 
is to be equal to the test for that part of the machine to 
which it is to be connected or otherwise is to be 1000 volts 
plus twice the rated voltage of the circuit with a minimum 
of 2000 volts between poles and between current carrying 
parts and earth; the test voltage is to be maintained for one 
minute. 

(¢) The rotor windings of turbine driven alternators are 
to be tested for insulation resistance when rotating at maxi- 
mum rated speed, as well as at standstill. 

2. Ship Trials.—After installation on board the entire 
propelling equipment is to be tested under working conditions 
and operated in the presence of the Surveyors and to their 
satisfaction. 

The insultation resistance of the main windings of each 
machine in megohms should be not less than 

3 x rated voltage 
rated k.v.a. + 1000 

The insulation resistance of cables, field windings and 
control gear when isolated and separated for testing purposes 
should be not less than one megohm. 


71, Fencuurcn Srreet, Lonpon, E.C.3. 
21st June, 1934. 
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All insulation tests are to be made where possible when 
the machines are hot and with a D.C. voltage of about 500 
applied for sufficient time for the indicator to become 
practically steady. 


SPARE GEAR. 


Section 12. Owing to the varied character of 
equipments an exact list of spares cannot be specified and a 
list should be submitted for consideration together with or 
subsequent to the submission of final plans. The following 
should be included as a minimum for all vessels engaged in 
open-sea service. 


1. For Generators, Motors and Exciters. 

One set of bearing bushes, with oil rings, if used, of each 
size and type for the propulsion generators, motor 
and exciter. 

Two lines of brush holders of each size and type. 

One set of carbon brushes for one generator, exciter, and 
one motor. 

One shunt field coil of each size and kind used for D.C. 
generators, exciter and motors. 

One set of insulation or insulated brush studs for two 
lines of brushes of each size and type. 

In cases where there is no stand-by exciter or alternative 
means of excitation, spare armatures for the excitation 
machines may be required. 

One set of slip rings for one motor if of the A.C. type. 


2. Switch and Control Gear. 

One set of contacts liable to burning or wear. 

One set of springs. 

Ten per cent of each different resistance element, but at 
least one of each. 

One of each type of shunt wound coil used for contactors, 
relays, or trip coils. 

Two fuse handles of each type and size, or 10 per cent, 
but not less than 12 of each type of cartridge or other 
non-rewireable cut-out. 


3. General. 
Special dismantling tools, if any, required for overhauling 
machines or control gear. 
100 metres of control cable. 
A suitable quantity of insulating tape and fuse wire. 


4, Storing. 
Electrical spares should be protected against excessive 
heat, and against moisture and rodents, and should be 
periodically tested. 


By order of the Committee, 
ANDREW SCOTT, 
Secretary. 


RULES FOR ELECTRICAL EQUIPMENT. 


(For purposes other than Electric Propulsion.) 


(For Tables, see pages 14'7-156). 


GENERAL. 

Section 1. 1. In cases in which electricity is used on 
board classed vessels for purposes other than propulsion of 
the ship, the following Rules are to be observed. 

The machines, fittings and cables are to be inspected 
by the Surveyors. 

In order to facilitate inspection, a diagram of the 
switchboard, also diagrams of the wiring of the installation 
showing the sizes of the cables, type of dielectric and 
maximum current in the circuits are to be submitted for 
approval. The diagrams are to state the insulating material 
used for the switchboard panels and the materials used for 
insulating bushes, if any. 

Any alterations and additions to the installation which 
are made are to be carried out under the inspection, and to 
the satisfaction, of the Surveyors. 


2. Standard Systems.—The following systems of 
distribution may be used :— 
A. Parallel systems with constant pressure. 
(a) Single wire with hull return. 
(6) Two-wire with direct or single-phase alter- 
nating current. 
(c) Three-wire with direct current. 
(d) Three-phase three-wire, 
(e) Three-phase four-wire. 
B, Series systems with constant current (direct current 
only). 
3. Limiting Pressures.—The pressure of supply is not 
to exceed the following values :— 
A. With direct-current constant-pressure systems :— 
(a) For power, 500 volts. 
(2) For lighting and heating, 250 volts. 
B. With alternating-current constant-pressure systems : 
(a) For power and heating, 250 volts. 
(b) For lighting, 150 volts. 
C. With constant-current series systems (direct current 
only) :—650 volts. 
For ships carrying oil having a flash point less 
than 65°5° C.—sSee Section 15. 
K 


GENERATING PLANT. 

Section 2. 1. Rating of Generators.—Generators 
are to conform to Appendix No. 2, except that in tropical 
climates, or where fixed in specially hot situations on the 
ship, the rated full load is not to be exceeded and the tem- 
perature rise at rated full load is not to exceed 35° C. on 
the windings and 40° C. on the commutator, all temperatures 
being measured by thermometer. 

The tests are to be carried out at the makers’ works and 
a certificate giving the results is to be submitted for approval. 
Machines of 100 kw. and over are to be inspected by the 
Surveyors during manufacture and testing. 


2. Automatic Regulation of Pressure.—(a) Generators 
are to be compound wound unless arranged to run in parallel 
at such distances apart as to render the amount of copper 
in the equalizing conductors excessive, in which case they 
may be shunt wound. The series field windings of 
every compound generator are to be connected to the positive 
pole of the machine except on single wire systems with hull 
return, having the negative pole earthed, in which case they 
are to be connected to the negative pole. 

(4) Generators, unless otherwise specified, are to be 
over-compounded 5 per cent under conditions of constant 
speed and excitation. Alternatively, they may be level 
compounded when tested coupled to their prime movers, 
under conditions of fixed excitation. 


3. Field Regulators.—Where generators are run in 
parallel each is to be fitted with an adjustable regulating 
resistance in series with its shunt field, to vary the pressure 
of the generator between 5 per cent above, and 10 per cent 
below the normal at any load, and there are not to be less 
than 25 equal steps of resistance. 


4, Brush Gear.—(a) The brushes are to be of carbon 
and are to be provided with flexible copper connections. 

(b) Means are to be provided for the adjustment of the 
brushes longitudinally so that they may be staggered to 
prevent the formation of ridges, in such a manner that in 
multipolar machines every part of the commutator working 
surface will be swept by an equal number of positive and 
negative brushes. 
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5. Terminals.—(a) Suitable terminals, clearly marked 
are to be provided in an accessible position convenient for 
wiring, and they are to be furnished with appropriate cable 
sweating sockets. 

(b) The terminals are to be so spaced or shielded that 
they cannot be accidentally earthed, short-circuited, or 
touched. 


6. Lubrication.—(a) Generators are to be efficiently 
and continuously lubricated automatically with the base of 
the machine inclined at any angle up to 15 degrees from the 
horizontal in any and every direction. 

(b) If ring lubrication be employed, the rings are to be 
so constrained that they cannot leave the shaft. 

(c) Oil flingers or other suitable means are to be provided 
to prevent the lubricant from creeping along the shaft, or 
otherwise gaining access to the insulation of the machine or 
any live part thereof. 

(d) Each oil lubricated bearing is to be provided with a 
suitable overflow which, while permitting efficient lubrication 
when the machine is running, shall prevent excess of oil. 


7. Ventilation.—Generators are to be so placed that 
when working they obtain a sufficient supply of cool air, and 
provision is to be made for removal of the heated air after 
passing through the machine. 


8. Position in Ship.—(a) The generators are to be 
placed in a well-ventilated compartment in which inflammable 
gases cannot accumulate, and in such a position as to be 
clear of all inflammable material. Unprotected woodwork 
or other combustible material is not to be fitted within a 
distance of 0,30 m. measured horizontally from, or within 
1,20 m. measured vertically above, the generators. 

(») The generators are to be placed in positions in which 
they are not exposed to risk of mechanical injury or to damage 
from water, steam or oil, and in all sea-going ships they are 
to be placed with their axes of rotation in a fore and aft 
direction. 


9. Plant to be Earthed.—The bedplate and frame of 
the generating plant are to be efficiently earthed, and insula- 
tion is not to be interposed between the prime mover and 
the generator. 


10. Protection of Connections between Generator 
and Main Switchboard.—When a generator is placed in a 
compartment other than that containing the main switch- 
board, each such generator is to be provided with a fuse or 
circuit breaker on each insulated pole, fitted as near as 
possible to the terminals of the generator. This protection 
is to be additional to that provided on the main switchboard. 
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11. Emergency Trip.—Where a turbine-driven direct- 
current generator is arranged to run in parallel with other 
generators, a switch is to be fitted on each turbine emergency 
governor to open the generator circuit breaker when the 
emergency governor functions. 


SWITCHBOARDS. 


Section 3. 1. Position.—(a) Switchboards are to 
be placed in accessible positions, free from inflammable gases 
and acid fumes, in which they are not exposed to risk of 
mechanical injury or to damage from water, steam or oil. 

(b) Unprotected woodwork or other combustible material 
is not to be fitted within a distance of 0,30 m. of any 
live metal measured horizontally from, or within 1,20 m, 
measured vertically above, the switchboard. 

(c) Cupboards or compartments containing switchboards 
must be composed of fire-resisting material or approved 
lining. 

2. General Construction.—(a) Switchboards are to be 
constructed wholly of durable, non-ignitable, non-absorbent 
materials. 

(b) If insulating material be used for the base, it is to 
be of permanently high dielectric strength and insulating 
resistance, and should be submitted for consideration. 

Nore.—In the case of approved synthetic materials, it 
will be necessary for the manufacturers to demonstrate from 
time to time that the necessary qualities of the materials 
supplied by them are being maintained. 

(c) If semi-insulating materials such as marble or slate 
are used, all conducting parts are to be insulated from the 
slate or marble slab with mica or other approved non- 
hygroscopic insulating material, and the slab is to be similarly 
insulated as a whole from the frame on which it is mounted ; 
the frame is to be effectually earthed. 

(d) The various live parts are to be so arranged, by 
suitable spacing or shielding with non-ignitable insulating 
materials, that an arc cannot be maintained between any 
such parts. 

(e) All parts, including connections, are to be readily 
accessible from the front or back. Fuses may be placed on 
a framework behind the switchboard provided they be well 
clear of busbars, connections, circuit breakers and live parts ; 
that they be easily accessible and a clear and unobstructed 
gangway of not less than 600 mm. be provided. 

(f) All nuts and screws securing electrical connections 
are to be effectively locked, so that they cannot become loose. 

(g) All omnibus bars and connections on switchboards 
are to be in accordance with Appendix No. 1. 
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(/) All circuits, instruments and important apparatus 
are to be clearly and indelibly labelled for identification. If 
detachable name plates be employed, they are to be non- 
ignitable, and if of metal are to be so disposed as not to 
involve risk of causing short circuits or earths. 


(‘) Omnibus bars and ordinary connecting conductors 
on switchboards are to be so proportioned that their average 
temperature will not rise more than 80° C. above 
that of the surrounding air when the maximum current 
flows through them continuously, and the temperature rise 
of each part is not to exceed the average temperature by 
more than 5° C, 


(J) Every equalizer switch and its connections (including 
the cable from the generator) is to have a current carrying 
capacity of not less than 50 per cent of the main current of 
the generator. 


(k) Each voltmeter, pilot or earth lamp, with its con- 
necting wires, is to be protected individually by a fuse on 
each insulated pole. 


(1) Switches are to be so connected to omnibus bars 
that their blades or moving parts are not alive in the “off” 
position. 

(m) Where switches and fuses are fitted on the same 
pole, they are to be so arranged that the fuses are not alive 
when the corresponding switches are in the ‘‘ off’ position. 


(n) Where single-pole switches or fuse-switches are 
required by these regulations, they are to be fitted on the 
same pole throughout the installation. 


(0) Where a separate fuse and switch or separate fuses 
and linked switches are required by these regulations, they 
may be replaced by a fuse-switch or linked fuse-switches, 
as the case may be. 


8. Main Switchgear.—Each main switch-board is to 
be fitted with the following switchgear as a minimum. 


A. Two-wiRE SYSTEMS. 
Where only one generator is installed : 


(a) For the Generator :— 


(i) Hither a single-pole overload circuit breaker or 
a single-pole fuse and a single-pole-switch on the 
insulated pole in a single-conductor or a two-con- 
ductor earthed system. 


(ii) Either a double-pole overload circuit breaker or 
a fuse on each pole and a double-pole linked switch 
in a two-conductor insulated system. 
k2 


(6) For each Outgoing Circuit :— 
(i) A single-pole fuse and a single-pole switch on the 


insulated pole in a single-conductor or a two-con- 
ductor earthed system. 


(ii) A fuse on each pole and a single-pole switch on 
one pole in a two-conductor insulated system, All 
these switches are to be on the same pole. : 


Where more than one generator is installed, the 
generators not being arranged to run parallel : 


(ec) For each Generator :— 


(i) Hither a single-pole overload circuit breaker, or 
a single-pole fuse and a single-pole switch, on the 
insulated pole in a single-conductor or a two- 
conductor earthed system. 


(ii) Hither a double-pole overload circuit breaker, or 
a fuse on each pole and a double-pole linked switch 
in a two-conductor insulated system. 


(d) For each Outgoing Circuit :— 


(i) A single-pole fuse and a single-pole change-over 
switch on the insulated pole in a single-conductor 
or a two-conductor earthed system. 


(ii) A fuse on each pole and a single-pole change- 
over switch on one pole, all such change-over 
switches being on the same pole, in a two-conductor 
insulated system. 


Where more than one generator is installed, the 
generators being arranged to run in parallel ; 
(e) For each generator, if shunt wound :— 


A circuit breaker with overload and reversed current 
trips. This circuit breaker to be :— 


(i) Single-pole in a single-conductor or a two- 
conductor earthed system. 


(ii) Double-pole in a two-conductor insulated system. 
(/) For each generator, if compound wound :— 


A circuit breaker with overload and reversed-current 
trips, and a single-pole equalizer switch so interlocked with 
the circuit breaker that this equalizer switch must be closed 
before the circuit breaker, and cannot be opened until the 
main circuit is broken. This circuit breaker to be :— 


(i) Single-pole in a single-conductor or a two- 
conductor earthed system. 


(ii) Double-pole in a two-conductor insulated system. 
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(g) For each Outgoing Circuit :— 
(i) A single-pole fuse and switch on the insulated 
pole in a single-conductor or a two-conductor 
earthed system. 


(ii) A fuse on each pole and a single-pole switch on 
one pole in a two-conductor insulated system. 
All these switches are to be on the same pole. 


B. THREE-WIRE SYSTEMS. 


Where more than one generator is installed, the 
generators being arranged to run in parallel, whether the 
machines are wound for the full pressure or for half pressure 
and act as balancers :— 


(a) For each generator, if shunt-wound :— 


A double-pole circuit breaker with overload and 
reyersed-current trips. 

(6) For each generator, if compound-wound :— 

A double-pole circuit breaker with overload and 
reversed current-trips, and a single-pole equalizer switch so 
interlocked with the circuit breaker that this equalizer 
switch must be closed before the circuit breaker, and cannot 
be opened until the main circuit is broken. 


(c) For each outgoing three-wire circuit where the 
supply is given to three conductors :— 

Hither a double-pole overload circuit-breaker controlling 
the outer conductors, or a fuse on each outer conductor and 
a double-pole linked switch controlling the outer conductors. 
A fuse or switch is not to be included in the neutral con- 
ductor, but this requirement does not preclude the provision 
of an isolating link for testing purposes. 


(d) For each outgoing two-conductor insulated circuit 
where the supply is given from the neutral and one outer of 
a three-wire system :— 

Either a double-pole overload circuit breaker, or a 
double pole linked switch with a fuse on each pole. 

(e) For each outgoing single-conductor or two-conductor 
earthed circuit where the supply is given from the neutral 
and an outer of a three-wire system :— 

Hither a double-pole circuit breaker with overload 
trip on that pole which is connected to the outer conductor, 
or a single pole fuse on that pole which is connected to the 
outer conductor and a double-pole linked switch. 


C. THREE-PHASE THREE-WIRE SYSTEMS. 


(a) For each generator :— 


A triple-pole circuit-breaker with overload trips on at 
least two phases. 
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(v) For each outgoing three-conductor circuit to which 
a supply is given from the three conductors :— 


Hither a triple-pole circuit breaker with overload trips 
on at least two phases, or a triple pole linked switch with a 
fuse on each pole. 


(c) For each outgoing two-wire circuit to which a 
supply is given from any two of the three conductors :— 


Either a double-pole overload circuit breaker, or a 
double-pole linked switch with a fuse on each pole. 


D. THREE-PHASE FoUR-WIRE SYSTEMS, 
(a) For each generator :— 


A triple-pole circuit breaker with an overload trip on 
each phase. 


(b) For each outgoing three-conductor circuit to which 
a supply is given from the three conductors :— 


Either a triple pole circuit breaker with overload trips 
on at least two phases, or a triple-pole linked switch with a 
fuse on each pole. 


(c) For each outgoing two-wire circuit to which a 
supply is given from one of the three conductors and the 
neutral :— 

Hither a single-pole overload circuit-breaker, or a single- 
pole switch and single-pole fuse, placed on that side of the 
circuit which is connected to one of the three phases. 


(d) For each outgoing four-wire circuit used to supply 
a distribution switchboard from which three-wire or two-wire 
circuits radiate :— 


Either a triple-pole circuit-breaker with an overload 
trip on each phase, or a triple-pole linked switch with a fuse 
on each pole. A fuse or switch is not to be included in the 
neutral conductor, but this requirement does not preclude 
the provision of an isolating link for testing purposes. 


4, Instruments.—Each main switchboard is to be pro- 
vided with the following instruments as a minimum :— 


A. Two-WiRE SYSTEMS. 
(a) Where only one generator is installed, one ammeter 
and one voltmeter, except in the case of tugs and similar 
vessels. 


(b) Where more than one generator is installed, the gene- 
rators not being arranged to run in parallel, an ammeter for 
each generator and one voltmeter, for use on any generator, 
fitted with a linked double-pole multiple-way switch or plug. 
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(c) Where more than one generator is installed, the 
generators being arranged to run in parallel, an ammeter for 
each generator, and two voltmeters; also a synchronizing 
device for paralleling purposes if the current be alternating. 
For compound machines the ammeter is to be connected 
on the opposite pole from that to which the equalizer con- 
nection is made. One of these voltmeters is to be fitted 
with a linked double-pole multiple-way switch or plug 
enabling it to be connected to any one generator before the 
machine is put in circuit; the other voltmeter is to be 
permanently connected to the omnibus bars. 


B. THREE-WIRE SYSTEMS. 


In addition to the instruments required for two-wire 
systems a voltmeter is to be connected between the neutral 
and each outer omnibus bar ; also a central zero ammeter in 
the main neutral conductor. 


C. THREE-PHASE SYSTEMS. 
(a) Where only one generator is installed, an ammeter 
on each phase, and one voltmeter, except in the case of tugs 
and similar vessels. 


(1) Where more than one generator is installed, the 
generators being arranged to run in parallel, an ammeter on 
each phase for each generator, two voltmeters and a synchro- 
nizing device for paralleling purposes. One of these volt- 
meters is to be fitted with a linked double-pole multiple-way 
switch or plug enabling it to be connected to one phase of 
any one generator before the machine is put in circuit. The 
other voltmeter is to be permanently connected to one phase 
of the omnibus bars. All these voltmeter connections are to 
be made to the same phase in each case. 


D. Earn TESTING. 

Main switchboards, except in the case of tugs and 
similar vessels where only one generator is installed, are 
to be provided with suitable means for indicating the state 
of the insulation of the system, either by lamps, voltmeters, 
or otherwise. 


5. Switches and Circuit Breakers.—Each switch, 
fuse-switch, and other circuit breaker is to comply with the 
following requirements :— 


(a) All parts are to be so proportioned that when the 
normal current for which they are designed flows through 
them continuously, their temperature will not rise above that 
of the surrounding air more than 20°C. in the case of 
switches rated below 100 ampéres, and 30° C. in the case of 
switches rated at 100 ampéres or above. 


(4) Each fuse-switch when opening the circuit as a 
switch, and each switch, shall break the circuit without 
permitting an are to be maintained when a current 50 per 
cent greater than that for which it is rated is flowing under 
a pressure 50 per cent in excess of the pressure of supply. 
Each fuse-switch when opening the circuit as a fuse, and 
each circuit breaker, is to comply with the Rule for fusible 
cut-outs. 


(¢) Hach cireuit-opening device is to be so constructed 
and arranged that when placed in the off position it cannot 
accidentally move sufficiently to close the circuit. 


(d) If the current to be interrupted be sufficiently large 
to cause damage to the main contacts, suitable arrangements 
are to be made for the easy renewal of the parts on which 
the are is formed. 


(e) The handles and their attachments are to be 
mechanically strong, and the exposed surface is to consist 
entirely of insulating material, or of metal. They are to be 
so designed and arranged that the hand of the operator 
cannot accidentally touch live metal or be injured through 
an arc arising from the switch or an adjacent fuse blowing. 
They are not to operate through open slotted holes. 


(/) The bases are to be of durable, non-ignitable, 
insulating, non-absorbent material, and are to comply with 
the following conditions, viz. :— 


(i) Semi-hygroscopic materials such as slate or 
marble, if used, are to be free from metallic 
veins, cracks or other defects. 


(ii) The slabs are to be planed all over and, if of 
slate, treated, after drying, with a damp proof 
medium, all holes being similarly treated. 


(iii) Bolts for securing marble or slate slabs to a 
metallic framework or case are to be insulated 
from the slabs, and the latter from the frame- 
work or case, by non-hygroscopic insulating 
bushes and washers. 


(yg) Where switches are not fixed on a switchboard, 
the live parts are to be enclosed by covers of non-ignitable 
material. In positions in which the switches are liable to 
mechanical injury the covers are to be of rigid metal or 
protected by a suitable guard. In other positions the covers 
may be either of rigid metal or non-conducting material. 
Metal cases are to be well clear of live parts, and where the 
switches are rated for currents exceeding 6 amperes at 
pressures exceeding 125 volts they are to be lined with 
non-ignitable insulating material. 
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(h) All switches fixed in positions exposed to the 
weather, to drip, or to an excessively moist atmosphere, are 
to be contained in watertight cases, which are to be provided 
with cable glands or bushings, or be adapted to receive 
screwed conduit, according to the way in which the cables 
entering the fittings are run. 

(i) Each electro-magnetic circuit breaker is to be 
provided with suitable means of adjustment for determining 
the current at which it opens, and is to be so arranged 
that it cannot be held in against this current. 


(/) Cireuit breakers are to be so arranged and placed 
that no inflammable material is endangered by their coming 
into action. 


6. Fusible Cut-outs.—Each cut-out is to comply with 
the following requirements :— 


(a) All parts other than the fusible metal are to be so 
proportioned that their temperature will not rise more than 
30° C. above that of the surrounding air when the normal 
working current for which they are designed flows through 
them continuously. 


(b) The fuse is to be of such a size that it would be 
melted in one minute or less (two minutes or less in the case 
of a lead-tin alloy fuse) by a current equal to twice the 
rating of the smallest cable protected by it (as given in 
Table IX.) provided that no fuse smaller than one rated to 
blow at 7 amperes need be inserted in any final sub-circuit, 
and that for the purposes of this regulation, the current 
carrying capacity of a flexible cord or cable is considered to be 
equal to that of a rubber insulated cable of equal cross section. 


Table IX. gives the approximate fusing currents for 
wires of copper and lead-tin alloy respectively. 


(c) Each cut-out is to be of an approved type and is to 
be prominently and permanently labelled with the current 
carrying capacity of the cable protected by it. 


(d) Each cut-out is to be provided with a suitable non- 
ignitable and insulating carrier for the fuse, of such form as 
to protect a person handling it from shock and burns. 

(e) Contacts are to be provided on the carrier to which 
the ends of the fuse can be readily attached. 

(/) The bases of cut-outs are to be of durable, non- 
ignitable, non-absorbent, insulating material and are to be 
provided with fixed circuit contacts of such form as to retain 
the carrier in position in the presence of vibration. 


(g) The circuit contacts and their terminals are to be so 


spaced or shielded that an arc cannot be maintained when 
a fuse is blown. 
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(i) Fuses are not to be placed in switches, wall plugs, 
sockets, or in ceiling roses. 

(7) Where cut-outs are not fixed on a switchboard they 
are to be grouped on section or distribution boards, or they 
are to be contained within cases conforming in all respects 
to the requirements of clause 7 of this Section. 


7. Joint Boxes, Section and Distribution Boards. 
—(a) Joint Boxes, Section and Distribution Boards are to be 
in accordance with clauses 1 and 2 of this Section, as 
regards position and general construction. The fuses fitted 
in section and distribution boards are to conform with 
clause 6 of this Section. 

(b) Each section or distribution board is to be contained 
within a protecting case, unless of such size that they are 
contained in separate compartments or spaces in the ship. 


(c) The cases are to be of metal, except in passenger 
and other accommodation and in crew spaces, where they 
may be of wood. 

(d) All metal cases are to be lined with non-ignitable 
insulating shields opposite switches and cut-outs, whether such 
cut-outs are of the enclosed or open type, and all live parts 
therein are not to be less than 38 mm. clear of the case. 


(e) All soft-wood cases are to be lined with non- 
ignitable insulating material, which is to clear all live parts 
by not less than 25 mm. Cases of hard wood, such as teak 
need not be so lined. 

(f) Boxes not provided with backs forming an integral 
portion thereof are to be fitted with a non-ignitable insulating 
shield between their contents and the bulkhead, or any other 
structure to which they are fixed. 

(q) Where glass fronts are provided they are to clear 
all live parts by not less than 25 mm. Where the boxes are 
of metal, glass fronts may be regarded as insulating shields. 

(h) All cases fixed in positions exposed to the weather, 
to drip, or to an excessively moist atmosphere, are to be 
watertight, and are to be provided with cable glands or 
bushings, or be adapted to receive screwed conduit, according 
to the way in which the cables entering these fittings are run. 


CONDUCTORS. 

Section 4. 1. Material—(a) All conductors are to 
be of annealed copper conforming to the Standards of 
the International Electro-Technical Commission, Publication 
No. 28. 

(4) Where the insulating covering of the conductor 
contains sulphur, each wire is to be efficiently and uniformly 
coated with tin free from all impurities. 
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2. Minimum Size of Conductor.—A cable having a 
conductor of less sectional area than 1 mm’. is not to be used 
except for wiring ornamental fittings which cannot admit 
this cable; the sectional area of the conductor of the cable 
for such fittings is not to be less than 0,39 mm’. 


3. Maximum Size of Single Wire.—All conductors 
having an effective sectional area exceeding 2 mm’. are to be 
stranded. 


4. Proportioning of Conductors to Current Carried — 
The size of conductors is to be so selected that the fall of 
pressure between the main switchboard omnibus bars and 
any, and every, point of the installation when carrying 
the maximum load probable under the heaviest con- 
ditions of service will not exceed 2 volts plus 3 per cent 
of the omnibus bar pressure for lighting and 2 volts plus 
5 per cent of the omnibus bar pressure for power and heating 
circuits, provided that in each case the current will not 
exceed that given in Table I. for each size of conductor 
when this maximum current is being carried and that 
clause 2 of this Section be complied with. 


5. Conductors Intermittently Loaded.—Table III. 
gives the maximum permissible currents for half-hour and 
one-hour ratings, and the sizes of cables which may be used 
for such ratings in place of the cables specified in Table I. 
for continuous loading. In no case is a shorter rating than 
one half-hour to be taken whatever may be the degree of 
intermittency. 


6. Standard Sizes.—The sizes of conductor shown in 
Tables I. and II. are recognised as standard for ships’ 
installations. These Tables show the maximum current 
that each size may carry when the length of conductor is 
such that the fall of pressure does not exceed that corre- 
sponding to the percentage limits laid down in clause 4 of 
this Section. ‘The Tables also show the total length of con- 
ductor in circuit that will give a drop of pressure of 1 volt 
when such maximum current is being carried. In Table I. 
allowance is made for the class of insulation with which the 
conductor is covered. 


INSULATION AND PROTECTIVE COVERING OF 
CABLES. 

Section 5. 1. Types of Cables.—Only the following 
types of cables are to be employed, either single, twin, 
concentric or multicore :— 

(a) Vulcanized rubber insulated. 
(i) Braided. 


(ii) Tough rubber sheathed (with or without 
braiding over the sheathing). For thickness 
of tough rubber sheathing, see Table X. 

(iii) Lead covered (with or without braiding over 
the lead). 

(iv) Lead covered and armoured (with or without 
braiding over the armour). 

(v) Braided and armoured (with or without 
braiding over the armour). 

(b) Paper insulated. 

(i) Lead covered (with or without braiding over 
the lead). 

(ii) Lead covered and armoured (with or without 
braiding over the armour). 

(c) Varnished cambric insulated. 

(i) The dimensions and current carrying capacities 
to be as specified in Tables I., HI. and V. 
respectively. 

(ii) The cables are to withstand the pressure test 
and other tests specified for paper insulated 
cables for 1000 volts. 

(iii) The cables are to be lead covered, or lead 
covered and armoured (with or without 
braiding over the lead or armour). 

(iv) The installing and fixing of the cables to be 
in accordance with the regulations for 
paper insulated cables. (See Section 6.) 

(v) When yellow varnished cambric is used as 
the di-electric a suitable separator or tinning 
of the conductor is to be employed to prevent 
chemical action on the copper. 


Where it is desired to use types of cables insulated 
otherwise than here specified, a report from a recognised 
testing authority regarding the behaviour, properties and life 
of the insulating materials employed, is to be submitted for 
consideration. 


2. Vulcanized Rubber Insulated Cables.—(a) Vul- 
canized rubber insulated cables are to be insulated with a 
layer of pure rubber next to the conductor, an intermediate 
layer of vulcanizing rubber, and an outer jacket of vul- 
canizing rubber. These three layers are to constitute the 
dielectric. Alternatively, vulcanized rubber insulated cables 
may be insulated with a homogeneous dielectric consisting 
of vulcanized rubber applied in one or more layers, provided 
the quality of the tinning is such that there is no corrosion 
of the tinning in the finished cable. The radial thickness 
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of dielectric isnot to be less than that specified in column 
8 of Table IV. The dielectric is to be surrounded by a 
layer of waterproof tape, and the whole is to be vulcanized 
together. 

(6) Braided cables are to have an exterior braiding of 
hemp, cotton or jute thoroughly impregnated with a protec- 
tive compound of such a nature as not to have any dele- 
terious action on the rubber or armouring, as the case may 
be. The finish of the braiding is to be smooth and uniform. 

(c) Cable of higher insulation resistance than shown in 
Table VII. is not recommended for use in hot situations. 


3. Paper-insulated Cables.—(«) Paper-insulated cables 
are to be insulated with a covering of paper impregnated 
with a chemically neutral insulating compound. 

(b) The radial thickness of dielectric is not to be less 
than that specified in column 3 of Table V. 


4. Lead Covering.—(a) All cables where required to be 
lead covered are to be provided with a closely fitting sheath 
either of commercially pure lead or of an approved lead 
alloy. The sheath is to be of uniform thickness concentric 
with the conductor, free from flaws of all kinds and having 
a smooth exterior surface. 

(b) The radial thickness of lead is not to be less than 
that specified in column 8 of Table IV., column 4 of Table V., 
columns 8 to 10 of Table X., columns 4 to 7 of Table X1., or 
columns 4 to 9 of Table XII., according to the dielectric used. 


5, Armouring.—(a) Lead-covered cables where required 
to be armoured are to have over the lead a layer of jute yarn, 
hessian tape, or other suitable material, in conformity with 
Table VI., impregnated with a moisture-resisting preservative 
compound. On the jute is to be bedded an armouring of 
annealed and galvanized steel wire; each wire is to be 
of the diameter specified in columns 5 and 10 of Table IV., 
column 6 of Table V., or column 3 of Table VI. The wires 
are to have a uniform lay not exceeding 10 times the 
diameter of their pitch circle for wires exceeding 2,03 mm. 
diameter, and not exceeding 8 times the pitch circle diameter 
for smaller wires. The armouring is to be so applied as to 
present a uniform cylindrical exterior surface, and the overall 
diameter is not to exceed that specified in column 11 of 
Table IV., or column 7 of Table V. 

(0) Braided cables armoured without the interposition 
of a lead covering are to conform to the above except that 
the armouring is to be bedded on the braiding. 


6. Testing and Inspection.—The prescribed tests and 
inspections are to be made at the place of manufacture prior 
to despatch and may require to be carried out under the 
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supervision of the Surveyor; but in the event of any 
of the material proving unsatisfactory in the course of 
being installed in vessels, such material shall be rejected, 
notwithstanding any previous certificate of satisfactory 
testing. 


7. Tests of Dielectric of Cables.—(a) The dielectric 
of cables, except flexible cords, insulated with vulcanized 
rubber or impregnated paper, is to be such that when the 
insulated conductor has been immersed in water for 24 hours 
it will withstand a voltage test, while still immersed, carried 
out with alternating current of the appropriate voltage 
stated below, maintained continuously at the full value for 
15 minutes between conductors and between each conductor 
and earth. The alternating current is to be approximately 
sine-wave form at any frequency between 25 and 100 cycles 
per second. 

Immersion in water for the purpose of this test may 
be omitted in the case of lead sheathed cables. 

(i) Rubber insulated 250 volt cable—Test voltage 
1000. 

(ii) Rubber insulated 660 volt cable—Test voltage 
2500. 

(iit) Paper insulated 1,000 volt cable—Test voltage 
3000. 

Subsequent to such pressure test and whilst the cable 
is still immersed in water the insulation resistance at a 
temperature of 15,6°C., after-one minute’s electrification at 
a pressure of at least 500 volts, is not to be less than that 
given in Table VII. 

(?) The insulation resistance of each insulated conductor 
of a multicore cable, except flexible cords, is not to be less 
than that given in Table VII. for single conductors of the 
same sectional area. 

(c) The insulation resistance of the dielectric separating 
the two conductors of a concentric cable is not to be less 
than that given in Table VII. for single conductors having 
the same diameter as the inner conductor. 


8. Multicore Cables.—Multicore cables are to be 
either insulated with vulcanized india-rubber or impregnated 
paper. The insulated cores are to be laid up in a symmetrical 
manner with jute wormings where required to make the 
cable of circular section, and be either braided, lead-covered 
with or without armouring as herein described in the case of 
single cables. 

Multicore and concentric cables are to be made in 
accordance with the requirements of the Rules relating to 
the quality, dimensions and tests of single-core cables, so far 
as they are applicable. 


RULES FOR ELECTRICAL EQUIPMENT. 137 


The dimensions of lead covering and armouring are to 
be in accordance with Tables VI., X., XI. and XII. 


INSTALLING AND FIXING OF CABLES. 

Section 6. 1. Cable Sockets and other connec- 
tions.—(a) The ends of all cables having a sectional area of 
4,25 mm*.andabove are to be provided with soldering sockets. 

(6) Soldering fluids containing acid or other corrosive 
substances are not to be used. 

(c) When soldering or securing the ends of cables to 
sockets or terminals, the dielectric is not to be removed 
farther than is necessary to allow the unreduced conductor 
to enter and completely fill the socket or terminal. 

(d) The braid, lead, or other covering over the dielectric, 
including the tape in contact therewith, is to be cut back at 
least 13 mm. from the end of the dielectric. 

(e) In the case of paper-insulated or varnished cambric- 
insulated cables the exposed conductor and dielectric is to 
be protected from moisture by being suitably sealed with 
insulating compound, or in an approved manner with water- 
proof insulating tapes. 

(f) The ends of the stranded conductors unprovided 
with cable sockets are to be made solid by soldering in the 
case of all conductors insulated with paper, and in the case 
of those insulated with rubber, where the cables are fixed in 
damp situations. 


2. Selection of Cable Runs.—(a) Cables are to be 
run as far as possible in accessible positions, so chosen that 
they are not exposed to drip or accumulation of water or 
oil, to high temperature from boilers, steam pipes, uptakes, 
radiators, electrical resistances or other hot objects, or to 
avoidable risk of mechanical damage. Cables are not to be 
laid under machines or floorplates, unless adequately 
protected to the satisfaction of the Surveyors. Cables in 
winch contactor houses are, as far as practicable, to be run 
clear of the outer casing and away from the heat of the 
resistances. 

(¥) The runs are to be as direct as possible and an 
unarmoured rubber-insulated cable is not to be bent to a 
shorter radius than twice its overall diameter, and an 
armoured rubber-insulated cable to a shorter radius than 
three times its overall diameter. Paper-insulated or varnished 
cambric-insulated cable (whether armoured or not) is not to 
be bent over a radius shorter than six times its overall 
diameter. 


3. Support and Protection of Cables.—(a) Cables are 
to be securely fixed in position. 


(b) If not exposed to risk of mechanical damage cables 
may be secured in one of the following ways :—Cables of all 
classes may be run in wood casing in dry situations. The 
casing may form part of ornamental woodwork provided that 
ready access can be had to the cables contained therein. 
The casing and capping are to be secured by screws, which 
for the capping are to be of brass, and on the outer edges 
only. Precautions are to be taken to ensure the separation 
of cables run in separate grooves where cables cross one 
another. 


(c) Armoured cables and lead-covered cables, where not 
run in wood casing, are to be secured by metal clips having 
smooth or rounded edges, and effectual means are to be taken 
to ensure that the electrical resistance between any two 
points of the metallic envelopes of such cables does not 
exceed 2 ohms. Such clips are to be firmly secured by screws 
of ample strength, and are to be spaced in accordance with 
Table VIII. Armoured cables having a sectional area of 
160 mm*. and upwards may be carried by metal hangers 
instead of being secured by clips. Metal staples are not to 
be used for any class of cable. 


(d) If cables are exposed to the risk of mechanical 
damage they are to be efficiently protected by sheet iron 
plating or by heavy-gauge screwed conduit. Conduits are 
to be electrically and mechanically continuous across all 
joints therein, and the entire length is to be effectually 
earthed. Ventilating outlets are to be provided preferably 
at their highest and lowest points to allow circulation of 
air and to ensure that no water can lodge in any part of the 
conduit. All open ends of conduit are to be bushed to 
avoid abrasion of the cable coverings and all openings are 
to be protected against the direct access of sea water. 


(e) Cables in machinery spaces, galleys, laundries, 
bathrooms and lavatories or where unavoidably exposed to 
the weather or to the action of sea water are to be either 
lead covered with or without further protection or to be run 
in conduit as required by paragraph (¢c). 

(f) Cables entering refrigerating chambers are to pass 
normally through the insulation of the chamber, and are to 
be protected by a continuous lead tube flanged over at 
each end. 

(g) Cables fixed within refrigerating chambers are not 
to be embedded in the insulation, but are to be in full view 
throughout their length, and are to be supported by clips 
made of porcelain, hard wood, or other non-metallic and 
non-hygroscopic material. In all cases the cables are to 
be sheathed with commercially pure lead or with lead alloy, 
in accordance with Section 5, clause 4. If sheathed with 
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commercially pure lead they are in addition to be braided 
as laid down in Section 5, clause 2 (0). 

(h) Cables of opposite polarity may be bunched in 
conduit if carrying direct current; if carrying alternating 
current they are to be bunched. Where protected by wood 
casing, cables of the same polarity may be bunched. 
Lead-covered and armoured cables may in all cases be 
bunched, whatever their polarity. 

(i) Every lead-covered cable, whether armoured or not, 
and every armoured cable, is to have its lead covering and/or 
armouring efficiently earthed at both ends, except in the 
case of such cables forming fival sub-circuits, which are to 
be earthed at the supply end only. Effectual means are to 
be taken to ensure that all metallic envelopes of cables are 
made electrically continuous throughout their length. All 
earthing connections are to be effected by soldered joints or 
clamps, or alternatively by glands specially designed for the 
purpose of forming part of joint boxes or similar fittings in 
which cables terminate, and are to conform to the require- 
ments of Section 7, clause 4, as far as they are applicable. 

4. Joints during Erection—(a) All connections 
between large rubber-insulated cables are to be made by 
means of clamped sleeves or tees in joint boxes constructed 
in accordance with Section 3, clause 7, and those between 
small cables and between small cables and flexibles by 
means of clamped connections contained within suitable 
receptacles, which in the case of lamp fittings may form part 
of such fittings. Joints in flexibles are not permissible. 

(b) Connections between lead-covered paper-insulated 
or varnished cambric-insulated cables may be made by the 
same means as for rubber-insulated cables, the insulation at 
their ends being suitably sealed against moisture; or the 
conductors may be joined by means of copper sleeves, the 
whole being sweated together. Joints made in this manner 
are to be lapped with paper or pure cotton tape, impregnated 
immediately before use, and are to be enclosed in boxes, or, 
preferably, lead sleeves or tees wiped on to the cable coverings, 
these receptacles being filled with an insulating compound 
impervious to moisture. Lead sleeves and tees are to be 
painted with two coats of tough elastic enamel on completion 
of the joint. 

5. Watertight Glands and Deck Tubes.—All cables 
passing through decks or watertight bulkheads are to be 
provided with deck tubes or watertight glands. 

6. Cables passing through Beams and non-Water- 
tight Partitions—Unarmoured cables passing through 
beams and non-watertight partitions are to have the holes 
through which they pass bushed with lead or other soft 
non-ferrousjmaterial. 
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MAIN DISTRIBUTION. 


Section '7. 1. Subdivision of Circuits—(a) Each 
installation is to have its individual lamps and other devices 
consuming small currents grouped into circuits taking not 
more than 6 amperes, and the maximum number of points 
on each such final sub-circuit is not to exceed ten. These 
final sub-circuits are to radiate from a sub-distribution board. 

Norm:—A point is the termination of the wiring 
for attachment to a fitting for one or more lamps or other 
consuming devices. 


(+) Each sub-distribution board and each lamp or other 
consuming device taking more than 6 amperes is to be con- 
nected to a separate way on a section or main distribution 
board. Each section or main distribution board in turn 
is to be connected either to a separate way on the main 
switchboard or to one way of a distribution board for larger 
currents, which in turn is to be connected to the main 
switchboard or to one way of a. distribution board for still 
larger currents. The number of such distribution boards 
intervening between the final sub-distribution boards and 
the main switchboard will depend upon the size and dis- 
position of the installation. 


(c) Where three-wire distribution is employed and the 
pressure across the outer conductors exceeds 250 volts the 
pressure between any two points in one space or compartment 
where portable fittings, appliances or accessories are likely to 
be used is nob to exceed 250 volts unless the fittings, 
appliances or accessories between which there may be a 
higher pressure are so situated that they cannot be brought 
within 1,8 metres of each other. 


2. Control of Circuits. —(a) Each two-wire circuit ona 
distribution board whether supplied from a two-wire system, 
from a three-wire system with insulated neutral, from a 
three-phase four-wire system with insulated neutral, or 
from a three-phase three-wire system, is to be controlled by 
a fuse on each insulated pole, and, except in the case of 
a sub-distribution board, by a switch on one insulated pole. 


(b) Fuses or switches are not to be connected to that 
pole of the circuit which is either earthed or derives its 
polarity from an earthed conductor. 


(c) The neutral conductor of a three-wire system or of a 
three-phase four-wire system whether earthed or not, is 
never to be interrupted by a fuse or switch, but an isolating 
link may be fitted for testing purposes in the neutral or any 
other conductor, provided it be arranged for use by skilled 
persons only. 
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(d) Each three-wire circuit supplied from all three 
conductors of a three-phase system is to be controlled by a 
triple-pole circuit breaker with overload trips on at least 
two phases, or by a triple-pole linked switch and by a fuse 
on each pole. 


3. Earthing of Neutral.—Where the distribution is 
effected on the three-wire system, whether with direct or 
alternating current, the neutral may be earthed at one or 
more points whatever the pressure of supply, but if the 
pressure exceed 250 volts (as allowed for a direct-current 
supply only) whether across the outer conductors of a three- 
wire system or on a plain two-wire system, the neutral is to 
be solidly and permanently earthed at one point at least ; 
in the latter case a neutral point is to be provided by means 
of static coils on the generator. 


4, Earthing Connections.—(a) Each conductor used 
for earthing purposes which does not normally carry current, 
is to be of copper having the same sectional area as the 
working conductor, but not less than 1,94 mm”. for all sizes 
up to 4,5 mm*. Above this size a conductor of not less than 
4,5 mm’. is to be provided for every 50 amperes of working 
current or part thereof. Its sectional area need not exceed 
64,5 millimetres. 

(o) Each conductor used to carry the working current 
of a circuit to the ship’s structure on the single-wire system 
of distribution is to be of the same sectional area as the 
corresponding conductor of the insulated portion. 

(¢) All connections to the ship’s structure are to be in 
accessible positions. 

(d) Solid wires are to be connected to the ship’s structure 
by being formed into a hook and placed under a brass washer 
and secured by a screw of not less than 9,5 mm. diameter 
used for this purpose only. 

(e) Cables are to be provided with cable sockets secured 
to the ship’s structure by screws of not less than 9,5 mm. 
diameter. 

(f) In all cases care is to be taken to ensure bright 
metallic surfaces at the contact areas immediately before 
screwing up. 


5. Two-wire Circuits supplied at Pressures exceed- 
ing 250 Volts.—Where a pressure exceeding 250 volts (as 
is allowed for a direct-current supply only) is employed, the 
following conditions are to be observed :— 

(a) Machines, whether generators or motors, are not to 
be of the open type. 

(6) Motors only are to be supplied at such higher 


pressure, 
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(c) Only motors exceeding 3 brake horse-power are to 
be supplied at such higher pressure. 

(d) Portable motors, whatever their size, are not to be 
supplied at such higher pressure. 

(e) All metal work other than that designed to be alive 
is to be efficiently connected with earth. 

(f) The wiring is to be carried ont wholly with lead- 
covered and armoured or braided and armoured cables, and 
the armour (and the lead, if there be lead) is to be 
electrically continuous and efficiently connected with earth. 

(yg) The motors and all accessory apparatus in con- 
nection therewith are to be so constructed, enclosed and 
protected that there will be no danger of any shock in the 
ordinary handling thereof, and that the danger of fire under 
abnormal conditions will be reduced to a minimum. 

(h) All switchboards are to have their live parts 
protected against accidental contact. 


6. Alternative Lighting.—Alternate groups of lamps 
in engine and boiler-rooms are to be supplied from circuits 
so arranged that the fusing of any one cut-out (other than 
a cut-out on the main switchboard) will not leave these 
spaces in darkness. 


7. Emergency Supply.—(a) Where the laws of the 
country in which the vessel is registered require an 
emergency supply to be provided, it is to be adequate in 
amount, and so disposed as to meet all requirements 
concerning safety imposed by the competent authority. 

(6) The emergency circuits are to be connected direct 
to a change-over switch, or switches, fitted near the source 
of emergency supply, enabling these circuits to be quickly 
transferred from the ordinary to the emergency source. 


8. Interference with Magnetic Compasses.—(«a) 
Dynamos, motors, secondary batteries, control gear, resist- 
ances and all apparatus producing an external magnetic 
field when in use are to be fitted at such distances from 
the compass bowl, as will reduce the magnetic field produced 
by such apparatus to a negligible value thereat. 

(¥) Single-conductor circuits carrying continuous current 
are not to be fitted within 9,15 m. of standard and steering 
compasses. In order that the lead and return currents may 
neutralize one another in two-conductor systems, conductors 
in the vicinity of the compass are preferably to be twin; if 
separate, they are to be fixed as close to one another as 
possible, and be equidistant from the compass throughout 
their length. Conductors within the compass binnacle are to 
be as short and direct as possible ; if separate, they are to be 
twisted together and are not to be coiled into spiral loops. 
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(c) Incandescent electric lamps employed for illumina- 
tion of the compass card are not to consume more than 0,6 
ampere. Such lamps are to be so placed that all live parts 
are at a distance of not less than 180 mm. from any part 
of the magnetic system of the compass. 

(d) Careful tests are to be made during the adjustment 
of the compasses. The effect of switching on and off 
circuits, motors and other electro-magnetic apparatus within 
the vicinity of the compasses, is to be noted and careful 
records are to be kept of any errors observed, whether 
corrected or not. 


9. Navigation Lamps.—(a) Each navigation lamp is 
to be separately wired and is to be controlled by a separate 
switch, and separate fuses which are to be double-pole unless 
one conductor of the system be earthed ; such switches and 
fuses are to be grouped in a position accessible only to the 
officers of the watch. 

(0) Each navigation lamp is to have an automatic 
indicator in its circuit placed on or adjacent to its switch 
and arranged to give an aural or visual signal in case of 
extinction of the light by breakage of the lamp filament or 
from other cause. 

(¢) Carbon or metal filament vacuum lamps with 
bayonet socket caps are to be used. The illuminating 
power of the lamps is to be 82 candles. 

The filament is to be of the cylindrical (‘squirrel 
cage’) type. The diameter of the cage forming the filament 
is not to be less than 25 mm. or more than 85 mm. Double 
filament lamps are not to be used. 

(d) The lamp is to be fitted in a vertical position with 
the cap downwards. Should the lantern be provided with a 
dioptric lens the luminous centre of the source of light is to 
coincide with the focal centre of the lens. 

Nore.—This clause does not apply in the case of tugs 
and similar vessels. 


10. Shore Connections.— Where provision for a supply 
of electrical energy from the shore or other external source is 
desired, a suitable connection box or boxes is to be fitted in 
a position convenient for the reception of portable cables 
from the external source and containing terminals of ample 
size and of such form as to enable the conductors to be 
efficiently clamped therein. The terminals are to be con- 
nected tothe main switchboard by suitable cables, permanently 
fixed, through a circuit breaker, or switch and fuses on each 
pole, of sizes appropriate to the proposed shore supply but 
not greater than the capacity of the main omnibus bars. A 
circuit breaker or fuses of appropriate size is, in addition, to 
be fitted as near as possible to the incoming supply terminals. 
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SECONDARY BATTERIES FOR LIGHTING AND 
POWER. 


Section 8. 1. Construction.—The cells of secondary 
batteries are to be of such construction as to prevent spilling 
of the electrolyte through the motion of the ship and to 
prevent the emission of acid spray on surrounding objects. 


The containers are to be of strong construction and of 
non-brittle material; they are not to be of celluloid. The 
plates are to be of such dimensions and so arranged that 
they are firmly secured against motion within the containers. 


2. Arrangement.—EHach battery is to be so arranged 
that a potential difference exceeding 50 volts does not 
exist between adjacent cells and that each cell will be 
readily accessible from the top and from at least one side ; 
if possible they are to be arranged in a single tier. The cells 
are to be carried by glass or vitreous porcelain insulators 
provided with suitable channels to contain oil, and insulators 
of similar material, but not necessarily filled with oil, are to 
be employed to prevent any moyement of the cells arising 
from motion of the ship. 


3. Position, Protection and Ventilation of Battery 
Compartment.—(a) The position of the battery compart- 
ment is to be such that the magnetic compasses are not 
affected by currents in the battery or in the connections 
thereto. 


(4) Where acid is used.as an electrolyte for the cells, 
the deck below the cells is to be lined with lead or other 
acid-resisting material so as effectually to prevent any acid 
getting into contact with the structure of the ship. All 
metal-work within the compartment, including exposed 
metal on the battery and its connections, is to be protected 
with acid-resisting paint. All trunks or other parts exposed 
to acid fumes or gases are to be similarly protected. 


(ce) The compartment in which batteries are fixed is to 
be thoroughly well ventilated by means of supply and 
exhaust ventilators, independent of one another, so arranged 
that it will be impossible for gases to accumulate in large 
quantities during charge or discharge of the battery. 


4. Control.—-(a) Suitable means are to be provided for 
controlling the current with which a battery is being worked. 
Asa minimum this is to comprise an automatic cut-in and 
cut-out switch and fusible cut-out, or alternatively, a circuit 
breaker with overload and reverse-current trips. 


(+) Switches, fuses, and other electrical fittings, liable 
to cause an arc are not to be placed within the battery room, 
but a fuse is to be placed in each conductor immediately 
outside the battery room, such conductors being spaced at least 
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75 mm. apart on insulators in the battery room, and the 
holes in bulkheads or decks through which they pass being 
substantially and tightly bushed, a separate bush being 
provided for each cable. 

(c) All connections within an acid battery room are to 
be either of bare metal or lead-covered cables. 


FITTINGS. 


Section 9. 1. General Requirements.—(w) [it- 
tings are to be weatherproof on weather decks, in stokeholds 
and engine rooms, and wherever exposed to drip or con- 
densed moisture. In spaces in which goods are liable to be 
stacked in close proximity to them, they are to be provided 
with substantial metal guards. 

(6) Open type fittings whether fixed or portable are not 
to be used in spaces where 

(i) Inflammable or explosive dust or gases are liable 
to be present or where inflammable goods are 
stored. In such situations lamp fittings are 
to be of strong construction, having air-tight 
external globes of thick glass, provided with 
substantial guards. 

(ii) In positions in which the lamp is either near 
to, or can swing near to, readily combustible 
materials. 

(c) Open type fittings are not to be furnished with 
combustible shades unless such shades are kept free from 
contact with the lamps by suitable guards or supports. 
Celluloid is not to be used in any situation near a lamp. 

(d) Switches and other fittings liable to arc when 
operated are not to be installed in bunkers or other space: 
in which inflammable or explosive dust or gases are liable 
to be present, whether controlling lights in such spaces or 
not. 

(e) Lamp fittings installed in spaces allotted alter- 
natively to passengers or cargo are to be of extra strong 
construction so designed as to admit of easy removal of 
lamps, globes and guards, provision being made for the 
protection of the base of the fitting and its lampholder after 
such removal by a screwed metal cover. Alternatively, the 
complete fitting may he protected by a strongly constructed 
hinged or screwed metal cover completely enclosing it. In 
either case the enclosure is to be such that the fitting 
cannot be tampered with easily. Switches and fuses 
controlling lights in spaces of this kind are, wherever 
possible, to be placed outside the spaces. Where this is 
impracticable they are to be contained in strong iron boxes 
with iron covers provided with padlocks. 
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(f) Fittings and accessories are to be so designed and 
insulated conductors so installed, that no stress can be applied 
by the conductors to any terminal to which they may be 
connected. 

(g) Enclosed lamp fittings are to be suitably ventilated. 


2. Switches.—Switches are to be constructed wholly of 
durable non-ignitable, non-absorbent materials. 


3. Lampholders.—(a) Lampholders are to be of the 
Goliath type for lamps consuming more than 300 watts. 


(b) Lampholders are to be wholly of non-ignitable 
material and all metal parts are to be of robust proportions. 
Goliath holders are to be provided with efficient means for 
locking the lamp in the holder. 


(c) Lampholders in weatherproof portable fittings are to 
have their uninsulated metal parts in metallic contact with 
the frames of such fittings. 


(d) Lampholders in open type portable fittings are to be 
insulated from the fitting by means of insulating material of 
adequate mechanical strength which will not soften at 302°F. 
(150° ©.) and be so shielded by means of similar insulating 
material that they cannot be touched accidently by a person 
using the fitting or replacing a lamp. This shield is to be 
so extended as to prevent the lamp cap being touched when 
the lamp is in the holder. 

(e) Small and miniature lampholders are not to be 
employed on systems exceeding 110 volts. 


4. Ceiling roses.—Ceiling roses are to be of non- 
ignitable non-conducting non-hygroscopic material. 


5. Plugs and Sockets.—(a) The live parts of plugs 
and sockets are to be so proportioned that their average 
temperature will not rise more than 30° C. above that of the 
surrounding air when the normal working current is flowing 
through them continuously. 

(6) Watertight plugs and sockets are to be employed on 
weather decks, in stokeholds and engine rooms, and wherever 
exposed to drip or condensed moisture. 


6. Searchlight lamps.—(q) Searchlight lamps are to 
have the whole of their live parts insulated from the frame 
or case. 

(6) All parts of a searchlight lamp which have to be 
handled for its operation or adjustment while in use are to 
be insulated from the circuit with strong, non-ignitable 
material, of substantial proportions, and be so disposed that 
there is no risk of shock to the operator. 

(c) Each searchlight circuit is to be controlled by a fuse 
on each insulated pole, and by a double-pole linked switch. 
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7. Arc lamps.—(a) Arc lamps, other than searchlight 
lamps, are to have the whole of their live parts insulated 
from the frame or case. 


(6) Each arc lamp is to be provided with a globe or 
lantern arranged to intercept falling particles of carbon, and 
with wire netting or other means of preventing pieces of 
broken glass falling. 


(c) Each are lamp circuit is to be controlled by a fuse 
and switch on each insulated pole. Where more than one 
pole is insulated the s.\ itches are to be linked. 


(d) Are lamps are not to be fitted in spaces in which 
combustible goods are stored, or in which inflammable gases 
may accumulate. 


HEATING AND COOKING APPLIANCES. 


Section 10. 1. General Construction.—(a) All 
appliances are to be so constructed and mounted that their 
supports and those parts which have necessarily to be handled 
in their operation cannot become heated to a temperature 
exceeding 130° F. (54° C.). The heating elements are to be 
so arranged that they can be readily replaced. 


(b) The high temperature parts of radiators are to be 
suitably guarded. 


(¢) The junction between the elements and switches or 
external connecting leads are to be effected without solder by 
suitable connections, which are to be so placed that the 
temperature of no part of the switch or terminal connections 
can rise above 176° F. (80° C.). 


(d) All connections between elements or between 
elements and main terminals or switches are, unless self- 
supporting or rigidly fixed in position, to be continuously 
insulated with suitable non-ignitable material. 

(e) All live parts of cooking appliances are to be so 
guarded that the cooking utensils cannot be brought into 
contact with them. 


2. Provision for Earthing.—All appliances for pressures 
exceeding 150 volts, whether portable or fixed, are to be 
provided with a terminal or other suitable means for earthing 
all uninsulated parts and such terminals are to be efficiently 
connected to earth. 


3. Control.—(a) All appliances are to be protected by 
a fuse on each insulated pole. 


(b) Appliances whether portable or fixed are to be con- 
trolled as a whole by a switch, which in all cases is to be 
permanently fixed. 
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4. Portable Appliances are to be of such shape or so 
weighted that they cannot easily be overturned and these are 
to have suitable stowage positions. 


5. Protection of Inflammable Materials.—All in- 
flammable materials in the vicinity of heating and cooking 
appliances where fitted in the ship are to be protected by 
suitable fire-resisting materials. 


6. Air Heaters.—(a) The construction of heaters is to 
be such as to heat the surrounding air by convection. Heaters 
in which the elements are caused to glow or reach such a 
temperature as will ignite explosive vapours, dust, etc., in the 
surrounding atmosphere are not to be used, except where 
fitted in suitable situations in public rooms. 


(0) Heaters are to be durable and all parts should be of 
strong construction. The protecting guards are to be strong 
enough to resist being forced against any current carrying 
part. The openings are to be of small size to prevent the 
heating elements from being short-circuited or injured by 
accident. 


(¢) Where installed on a deck or bulkhead they are to 
be so mounted that there will be at least 50 mm. of air space 
between the heater and the deck or bulkhead.. They are to 
have non-inflammable heat resisting material between the 
heater and the surface on which they are mounted or to which 
they are adjacent. 


(d) Where the heaters are of the portable type a suitable 
clip or bracket is to be fitted for holding the heater in a fixed 
position. 


MOTORS. 


Section i1. 1. General Construction—(a) All 
working parts are to be readily accessible. 


(%) All field coils are to be self-contained and readily 
removable for replacement. 


(c) Motors are to beso constructed, erected and supported 
that when running at any and every working speed all 
revolving parts are well balanced and do not give rise to any 
appreciable vibration. 


2. Rating of Motors.—Motors rated at more than one 
brake horse-power are to conform to Appendix No. 2, except 
that in tropical climates or where fixed in specially hot 
situations on the ship, the rated full load is not to be exceeded 
and the temperature rise at rated full load for motors not 
totally enclosed is not to exceed 63° F. (35° ©.) on the 
windings and 72° F. (40° C.) on the commutator ; for totally 
enclosed machines, the temperature rise at full load is not 
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to exceed 81° F, (45° C.) on the windings and 90° F. (50° C.) 
on the commutators, all temperatures being measured by 
thermometer. 

Where the temperature of the compartment is liable to 
exceed 120° F. (49° C.), clause 6 (7) of this Section is to 
be complied with. 

The tests on all motors engaged on essential services, 
such as those enumerated in Section 18, are to be carried 
out at the makers’ works, and a certificate giving the results 
is to be submitted for approval. Machines of 100 B.H.P. 
and over are to be inspected by the Surveyors during manu- 
facture and testing. 


3. Brushes.—(a) The brushes are to be of carbon, and 
are to be provided with flexible copper connections. 


(b) Means are to be provided for the adjustment of the 
brushes longitudinally, so that they may be staggered in 
such a manner that in multipolar machines every part of 
the commutator working surface will be swept by an equal 
number of positive and negative brushes in order to avoid 
unequal wear, 


4. Terminals.—(a) Suitable terminals clearly marked 
and provided with cable sweating sockets are to be provided 
in an accessible position, convenient for wiring. 

(>) The terminals are to be so spaced or shielded that 
they cannot be accidentally earthed, short-circuited, or 
touched. 

(c) The frame of every motor is to be provided with a 
suitable terminal to which the earthing lead is to be 
connected. 


5. Lubrication.—(a) Motors are to be efficiently and 
continuously lubricated automatically with the base of the 
machine inclined at any angle up to 15 degrees from the 
horizontal in any and every direction. 

(>) If ring lubrication be employed, the rings are to be 
so constrained that they cannot leave the shaft. 

(c) Oil flingers, or other suitable means, are to be 
provided to prevent the lubricant creeping along the shaft or 
otherwise gaining access to the insulation of the machine or 
any live part thereof. 

(d) Each oil-lubricated bearing is to be provided with a 
suitable overflow which, while permitting efficient lubrication 
when the motor is running, is to prevent excess of oil. 


6. Position in Ship.—(a) Motors are, wherever pos- 
sible, to be placed in well-ventilated compartments in which 
inflammable gases cannot accumulate, and in all cases they 
are to be fixed clear of all inflammable material. Where 


these conditions cannot be complied with, motors fitted in 
such compartments are to be of the flame-proof or forced- 
draught type, with supply and exhaust pipes or ducts taken 
outside the compartments. 

(6) The motors are, as far as possible, to be placed in 
positions in which they are not exposed to risk of mechanical 
injury or to damage from water, steam, or oil. 

(ce) Motors required to work under water are to be of 
the immersible type. 

(d) Motors essential to the safety of the ship in the 
event of damage are to be so installed as to be capable of 
running for a reasonable period after the compartment in 
which they are situated has been flooded. 

(e) In all sea-going ships, the motors are, wherever 
possible, to be placed with their axes of rotation in a fore 
and aft direction. 

(f) Unprotected woodwork or other combustible material 
is not to be fitted within a distance of 0,80 m. measured 
horizontally from, or within 1,20 m. measured vertically 
above, any motor, unless it be of the totally enclosed, pipe- 
ventilated, induced draught, forced-draught, drip- or flame- 
proof type. 

(g) Motors fitted in compartments in which the temper- 
ature is liable to exceed 120° F. (49° C.) are to be specially 
ventilated with air at or below that temperature, or to be 
constructed with Class B insulation, in accordance with 
Appendix No. 2, or so constructed that the final temperatures 
during normal working do not exceed the temperature rise 
permitted in Appendix No. 2 plus 40° C. 


CONTROL GEAR AND RESISTANCES. 


Section 12. 1. General Construction.—(a) Generator 
field and motor speed regulators, starters, and controllers, 
are to be constructed wholly of durable, non-ignitable, 
non-hygroscopic material, and unless otherwise guarded 
from approach are to be enclosed in non-ignitable cases. 


(b) All switch parts and protective devices are to be so 
proportioned that their temperature will not rise more than 
30° C. above that of the surrounding air, when the normal 
working current for which they are designed flows through 
them continuously. 

(c) The contact-making faces are to be sufficiently 
numerous to prevent destructive arcing, and are to be readily 
renewable without dismantling the gear. 

(d) Handles and their attachments are to be mechanically 
strong, and so designed and guarded that the hand of the 
operator cannot touch live metal. 
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(e) All live parts are to be enclosed by metal covers, 
which are to be clear of such live parts by not less than 
19 mm. Those portions of the cover in proximity to 
working contacts are to be lined with non-ignitable 
insulating material. 


2. Resistances.—(a) Resistances are to be so propor- 
tioned that they do not rise to such a temperature as 
seriously to impair their durability. 

(b) Internal connections are not to be soldered, and all 
such connections, unless self-supporting or rigidly fixed in 
position, are to be continuously insulated with porcelain beads 
or other approved non-ignitable insulation. 

(c) Suitable terminals with cable sockets are to be 
provided for the attachment of external leads, and are to be 
so situated that such leads are not exposed at any point to 
a high temperature. 


8. Position in Ship.—(a) Control gear, wherever 
possible, is to be placed in positions in which inflammable 
gases cannot accumulate. Where such conditions cannot be 
complied with, such apparatus is to be flame-proof. 

(b) Control gear, as far as possible, is to be placed in 
positions in which it will not be exposed to risk of 
mechanical injury or to damage from water, steam, or oil. 
Where necessarily exposed to such conditions, it is to be 
totally enclosed. 

(c) All resistances are to be placed in well-ventilated 
compartments in which inflammable gases cannot accumulate, 
and in such positions as to be clear of all inflammable 
material. Unprotected wood-work or other combustible 
material is not to be fitted within a distance of 0,15 m. 
measured horizontally from, or within 0,60 m. measured 
vertically above, the frames or the cases containing them. 


INTERNAL COMMUNICATIONS. 

Section 18. 1. Construction of Transforming 
Plant.— Motor generators and static transformers used for the 
reduction of pressure for communication circuits are, together 
with their control gear, to be constructed in accordance with 
the regulations for similar plant employed for lighting and 
power supply. 

2. Batteries.—Primary and secondary batteries are to 
be readily accessible at all times. Means are to be provided 
to preveut liquid from wet primary cells coming into contact 
with the wooden floor or framework of the ship. Secondary 
batteries are to be fitted in accordance with Section 8. 


3. Construction of Apparatus.—All apparatus for 
communications is to be constructed to take the full pressure 
of the source of supply without the interposition of any 
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external resistance, and, if the pressure of supply exceeds 25 
volts, all circuits, switches, resistances, distribution boards 
and accessories required in connection therewith are to be 
designed and fitted throughout in all respects in accordance 
with the regulations for lighting and power circuits. 


4, Communication Cables.—(a) Cables used for the 
purpose of internal communication are to be of one or other 
of types specified in Section 5, clause 1, and are to be fitted 
in a similar manner to cables installed for the lighting and 
power supply of the ship, and they are, as far as possible, to 
be kept separate unless the lighting and power cables are 
protected by one or more of the following, with or without 
braiding overall :— 

(i) Lead covering, 
(ii) Steel wire armouring, 
(iii) Tough rubber sheathing. 

(b) Communication cables run in wood casing, are not 
to be fixed in the same groove as cables supplying lighting 
and power. 


5. Protection of Circuits.—In all cases in which 
secondary batteries, motor generators or static transformers 
are employed, the main circuit or circuits are to be protected 
by a fuse or fuses, but fuses need not be fitted in branch 
circuits if the pressure does not exceed 25 volts or in any 
circuit supplied from primary batteries. 


LIGHTNING CONDUCTORS. 

Section 14. Lightning Conductors.—(w) Light- 
ning conductors are to be fitted to each mast of all wooden 
vessels and of steel vessels having wooden masts. They need 
not be fitted to steel vessels having steel masts. 

(b) In wooden ships or ships sheathed with wood the 
lightning conductors are to be composed of a continuous 
copper tape or rope, having a section not less than 97 mm’. 
which is to be riveted or clamped to a suitable copper spike 
attached to the mast-head. If of tape the lower end 
is to terminate at the point at which the shrouds leave the 
mast, and to be securely clamped to a copper rope of not less 
than 13 mm. in diameter. This copper rope is to be led 
down the shrouds and to be securely clamped to a galvanized 
iron plate not less than 0,2 m*. in area fixed well below the 
light-load water-line and attached to the ship’s side. 

(c) In steel ships fitted with wooden masts the lightning 
conductors are to be composed of copper tape terminating 
in a spike, as set forth in paragraph (6). At the lower 
end this copper tape is to be securely attached to the nearest 
metal forming part of the hull of the ship. 

(d) In all cases the lightning conductor is to be so run 
as to avoid sharp bends in the conductor. 
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(e) It is recommended that suitable means should be 
provided to enable ships when in dry dock to have their 
lightning conductors connected to an efficient earth on shore. 


SPECIAL REQUIREMENTS FOR SHIPS CARRYING 
OIL HAVING A FLASH POINT LESS THAN 65-5° C. 

Section 15. 1. Nature of Supply.—The pressure 
of supply is not to exceed the following values :— 

(a) With direct current 

(i) For power, 220 volts. 
(ii) For lighting and heating, 110 volts. 

(4) With alternating current 

For all purposes, 110 volts. 

2. Switchboards.—(a) Each outgoing circuit from 
the main switchboard and every branch circuit controlling 
either a junction or section fuse board is to be provided with 
a double-pole linked switch. 

(b) The cases of all joint boxes, section and distribution 
boards are to be wholly of metal, and all cables are to enter 
the cases through watertight glands. Distribution boards 
in officers’ accommodation may be constructed in accordance 
with Section 3, clause 7. 

3. Protective Covering of Cables.—All cables are to 
be lead-covered or lead-covered and armoured. 


4. Distribution.—Main distribution for direct current 
systems (i.e., between switchboards and distribution boards, 
or between distribution boards and sub-distribution boards) 
is to be effected wholly on the two-wire two-conductor system 
with entirely separate cables, both insulated, for the respective 
poles ; no part of the system shall be earthed. 

Main distribution for three phase alternating current 
systems is to be effected wholly with multicore cables. 


5. Fuses.—Fuses are to be of an approved filled 
cartridge type. 

6. Dangerous Spaces.—(a) Lamps, fittings, appliances 
of any kind, and wiring are net to be fitted in, or enter, any 
of the following dangerous spaces : oil-holds, cofferdams. 

(b) Pump rooms may be lighted by lamps wired wholly 
outside the space and separated from the interior by an air- 
tight stout glass bowl. 

(c) Lamps in pump-rooms, “tween decks and spaces 
immediately adjoining oil-holds are to be contained in gas- 
tight fittings, the wiring being enclosed in gas-tight tubing. 
The switches controlling the lamps are to be wholly outside 
these spaces. ‘The switches are in all cases to be double-pole. 

(d) Portable lamps other than self-contained battery-fed 
lamps of a type approved for use in fiery mines are not to be 
used in dangerous spaces. 


L 


7. Lighting and Heating.—Circuits for supplying 
lighting and heating are not to be connected to any source of 
supply having a pressure in excess of 110 volts. 

8. Galleys.—Cooking and heating appliances in galleys 
may be supplied with 220 volts direct current, provided they 
be wholly within the galley space and the galley be situated 
in an approved position well clear of inflammable gases and 
dangerous spaces. In other parts of the vessel the pressure 
of supply for cooking apparatus is not to exceed 110 volts. 


SPECIAL REQUIREMENTS TO BE COMPLIED WITH 
WHERE THE CONSTANT CURRENT SERIES 
SYSTEM IS USED. 

Section 16. 1. Generators and Motors.—(a) Every 
generator is to be provided with an automatic circuit closer 
so arranged as to short-circuit the generator in the event of 
an open circuit occurring at any point in the system. 

(6) Generators or motors are not to be of the open 
type. 

2, Bare Conductors.—All bare conductors (including 
radiator elements) are to be totally enclosed in meta] cases 
and all access doors or covers so interlocked that the 
conductors contained therein will be accessible only when 
entirely disconnected from the system. 


3. Switches.—(a) The movement of all switches is to 
be effected without breaking the main circuit. 

(b) When a current consuming device is “switched-off ” 
by its main switch it shall be totally disconnected on both 
poles from the system. 


4, Earthing.—No part of the system is to be earthed. 


TRIALS. 
Section 1'7.—Before the installation is put into 
service the following tests are to be carried out :— 


1. Insulation Resistance.—(@) The insulation resist- 
ance is to be measured by applying a direct-current pressure 
not less than twice the working pressure between earth and 
the whole system of conductors and any section thereof, with 
all lamps and fuses in place, and all switches on. 

(6) The insulation resistance of the lighting circuits so 
measured is not to be less in megohms than 10 divided by 
the number of points on those circuits, except that the insula- 
tion resistance of any final lighting sub-circuit need not 
exceed 1 megohm. 

(c) The insulation resistance between the case or frame- 
work and every live part of each individual dynamo, motor, 
heater, arc lamp or other appliance, complete with its switch 
and control gear, regulating resistance and similar acces- 
sories, is not to be less than half a megohm. 
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2, Running Order.—All generators are to be run in 
turn or simultaneously ; all main switches and current 
breakers are to be operated, and all lamps, heaters, motors 
and other appliances run, though not necessarily under full 
load or simultaneously. During this test everything is to 
operate satisfactorily, and the specified drop in pressure on 
any part of the installation is not to exceed that laid down 
in Section 4, clause 4. 

This trial is to be in addition to, and not in substitution 
for, the acceptance trials of the individual items of plant at 
the makers’ works. 


SPARE GEAR. 
Section 18. In vessels engaged on open sea service, 
the articles mentioned in the following list (so far as they 
are applicable) will be required to be carried, viz. :— 


For the Generators. 
For each size of generator :— 

2 brush holders. 

1 set of carbon brushes for one machine. 

1 set of any special spanners required. 

For the Motors. 
For each size of motor engaged on essential services, 
such as those enumerated below :— 

2 brush holders. 

1 set of carbon brushes for one machine. 

1 set of any special spanners required. 

The following are motors for which spare gear is 
required :— ; 

Auxiliary compressors. 

Scavenge blowers. 

Cooling water pumps for main engines. 

Oil fuel pumps. 

Oil separators. 

Fans for forced draught to boilers. 

Condenser circulating pumps. 

Air pumps. 

Feed water pumps. 

Fire pumps. 

Bilge pumps. 

Steering gear. 

Windlasses. 

Ventilating fans for engine room and boiler rooms. 

For the Steering Gear. 

For each size of steering gear motor and motor- 
generator, if no standby machine is installed, the 
following spare gear is required in addition to the 
spares for motors enumerated above. 


71, Fencnurcu Street, Lonpon, E.C.3. 
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1 spare armature of each size fitted, complete with 
shaft and half coupling. 

1 spare field coil of each type fitted. 

Where electric steering gear is fitted and there is no 
standby generator, similar spare gear is also to be 
provided for the generator. 


For the Control Gear. 
For the starting gear of motors, such as those 
enumerated above :— 7 
1 set of contacts subject to burning or wear. 
1 set of springs. 
10 per cent of each different resistance element, but 
at least one of each. 
1 of each type of coil used for contactors, relays or 
low voltage release. _ 
For six or less starters in which these parts are inter- 
changeable it will be sufficient to provide one set of spares 
for the starter employing the greatest number of parts. 


For the Switchgear and Distribution Boards. 
For each type of circuit breaker on each pole :— 

1 set of contacts which are liable to be burnt or worn. 

1 set of parts subject to wear. 

1 set of springs. 

1 shunt trip coil and 1 resistance element, of each 
kind used. 

10 per cent but not less than 12 of each type of 
cartridge or other non-rewirable fusible cut-out. 

2 fuse-handles of each type and size used. 


For the Navigating and Signal Lights, and their pilot 
lamps for indicating devices :— 
1 complete spare set of lamps. 
Emergency Lighting. 
Where this is supplied from storage batteries of a 
voltage different from the ship’s circuit :— 
1 complete spare set of lamps. 


Insulation Tester. ; 

It is recommended that a 500 volt insulation tester be 
provided with all equipment of 100 kw. and above for the 
testing of insulation and tracing of faults and that all parts 
of the system be periodically tested and the results recorded. 


PERIODICAL SURVEYS. 
Section 19. The periodical surveys of Electrical 
Equipment are detailed on page 23. 


By order of the Committee, 
MALCOLM K. SCOTT, 
Secretary. 
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TABLE I. 


CURRENT-CARRYING CAPACITY (SUBJECT TO VOLTAGE DROP) AND CORRESPONDING Fall OF 
PRESSURE—SINGLE CABLES. 
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. | Nominal Effective 
Area Area 
of of 
Conductor. Conductor. 
1, 2. 
mm.? mm.” 
0,65 0,66 
0,97 0,98 
1,30 1,25 
1,95 1,93 
1,95 2,08 
2,90 2,94 
| 4,50 4,52 
6,45 6,75 
9,35 9,45 
14,50 14,25 
| 19,40 18,30. 
25,80 25,60 
38,70 38,70 
48,50 49,00 
64,50 65,00 
77,50 75,30 
97,00 95,40 
129,00 127,00 
161,00 159,00 
194,00 195,00 
258,00 | 262,00 
322,00 321,00 
387,00 391,00 
485,00 480,00 
548,00 546,00 
645,00 670,00 


Number and 
Diameter 

| (in millimetres) 

of Wires 

comprising 

Conductor. 


1—0,90 
1—1,10 
3—0,75 
3—0,90 
1—1,60 


7—0,75 
7—0,90 
1,10 
7—1,30 


7—1,60 
19—1,10 
19-—1,30 
19—1,60 


19—1,85 
| | 19—2,10 
|  87—1,60 
871,85 
| 


37—2,10 
37—2,35 
37—2,60 
61—2,35 


| 61—2,60 
91—2,85 
91—2,60 

| 127—2,85 

| 127—2,60 


Insulated with Rubber. 


Insulated with Paper. 


Insulated with Varnished 
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| Cambric. 

Approx. | Approx. Approx. 
length (lead length (lead Length (lead 
Maximum | plus return) | Maximum | plus return) | Maximum plus return) 
Permissible | giving 1 volt} Permissible | giving 1 volt | Permissible giving 1 volt 

Current. drop | Current. drop Current. drop 

with Current with Current | with current 

(Col. 4) (Col. 6) (Col. 8). 

4. 5. 6. ue 8. 9. 

amps. Metres. amps. Metres. amps. Metres. 

4,1 9,15 4,1 9,15 — a 

6,1 9,15 6,1 9,15 — — 

7,8 9,15 7,8 9,15 — — 
12,0 8,85 12,0 8,85 10,8 10,67 
12,9 8,85 12,9 8,85 11,6 10,67 
18,2 8,55 18,2 8,55 16,4 10,67 
24,0 10,05 28,0 8,25 25,0 10,67 
31,0. 11,90 42,0 8,25 38,0 10,36 
37,0 13,70 57,0 8,55 51,0 10,97 
46,0 16,80 75,0 9,75 68,0 12,5 
53,0 18,60 87,0 10,70 78,0 13,71 
64,0 21,70 104,0 12,50 94,0 16,15 
83,0 25,30 135,0 14,65 122,0 18,9 
97,0 27,50 157,0 15,85 141,0 20,72 

118,0 29,90 191,0 17,40 172,0 22,25 
130,0 31,40 210,0 18,30 189,0 23,77 
152,0 84,20 | 246,0 19,80 222,0 25,3 

184,0 37,50 | 296,0 21,90 266,0 28,04 
214,0 40,20 343,0 23,80 309,0 30,48 
240,0 44,20 385,0 25,90 346,0 88,22 
288,0 | 49,50 464,0 29,00 417,0 37,18 
332,0 52,50 | 540,0 30,50 486,0 39,01 
384,0 55,10 624,0 32,00 561,0 41,14 
461,0 56,40 738,0 33,20 664,0 42,67 
512,0 57,90 815,0 35,40 733,0 43,89 
595,0 61,00 | 932,0 36,90 839,0 46,32 
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TABLE II. 


Twin FLEXIBLE CoRDS AND CABLES. CURRENT-CARRYING CAPACITY AND 
CoRRESPONDING FALL OF PRESSURE. 


| Approximate 
a si aie g oe jam ey 
. Number and Diameter urren us return 
ey pres ere of Steanés in tania Permissible | Wiring 1 volt | 
i of a millimetre. (subject to drop with f 
voltage drop). Current ; 
(Col. 3) 
1 2. 3 4. 
mm.” No. ™m amps. Metres 
0,39 14—1,90 1,8 18 
0,65 23—1,90 | 3,0 18 
1,10 40—1,90 5,0 17,4 
1,95 70—1,90 8,5 17,4 
3,10 110—1,90 13,0 wis 
4,50 162—1,90 | 17,0 21,0 
TABLE III. 


INTERMITTENT WoRKING. CURRENT-CARRYING CAPACITY FOR SINGLE CABLES. 


Insulated with Insulated with Insulated with Varnished 
Rubber. Paper. Cambric. 
whens 7 Contin- Contin- Contin 
Condintor Half- | One- uous | Half- | One- uous Half- One uous 
‘| hour | hour | Rating | hour hour | Rating hour hour | Rating 
| Rating. Rating.) asin | Rating.| Rating.| as in /Rating.| Rating.) as in 
) Table I. Table I. Table I. ; 
A os 2. 3 4, 5. 6. th 8. 9. 10. 
mm.? amps. | amps. | amps. | amps. | amps. | amps. amps. | amps. | amps. ; 
9,35 38 37 37 60 57 57 54 51 51 . 
14,50 47 46 46 79 75 75 71 68 68 
19,40 56 54 53 94 89 87 84 80 78 
25,80 68 65 64 113 105 104 102 95 94 . 
38,70 92 85 83 151 188 135 136 124 122 | 
; 48,50 113 101 97 180 162 157 162 146 141 
64,50 142 124 118 225 199 191 203 179 172 
77,50 160 138 130 252 220 210 226 198 189 
97,00 191 164 152 803 261 246 2738 235 222 | 
129,00 247 204 184 376 320 296 338 288 266 
161,00 295 244 214 453 377 343 407 340 309 
194,00 351 283 240 523 435 385 470 392 346 
258,00 452 857 288 663 543 464 596 488 417 
322,00 5384 422 332 804 648 540 723 584 486 
387,00 641 499 384 960 767 624 864 690 561 
485,00 . 774 604 461 | 1,180 930 738 | 1,061 838 664 
548,00 900 680 512 | 1,825 | 1,045 815 | 1,190 940 733 
645,00 | 1,036 803 595 |1,548 | 1,211 932 |1,890 | 1,090 839 


7 De eee ee See eee ee ee ee eres 
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TABLE IV. 
DIMENSIONS OF SINGLE-CoRE CABLES—RUBBER INSULATED. 
For pressures not varying from the potential of the ship’s hull by more than 250 volts. 
: . | Braided Braided and Ar ed Lead- ed Lead-covered and 
Conductors. Dielectric. Cabl Bi os Gables. a “Gables, = raed Cables. 
Diamet: ; | Diameter t Diameter Diameter 
Nominal | Overall | Minimum) Overall ek “* | Diameter over be em Diameter ait Diameter over 
Area. | Diameter. |Thickness.) Diameter.|Armouring) , °V€T Armour | leknesS | over Lead.,Armouring) _ OVer Armour 
Wire. | Armour. and of Lead. Wire. | Armour. and 

Braiding. Braiding. 

1. 2. 3. 4. ae ee! bi 8. WM, | 10. EB Pee ea 

mm.* __ |Millimetres.|/Millimetres.|Millimetres.|Millimetres.|Millimetres. Millimetres. Millimetres.|Millimetres.| Millimetres.|Millimetres.| Millimetres, 
0,65 0, ’ ’ 1,62 1B) ’ ’ ’ ’ ’ 2,65 
0,97} 1,10 | 0,865 4,40 1,62 8,55 | 10,80 1,00 5,30 1,62 10,60 | 12,85 
1,30 1,60 0,915 4,95 1,62 9,10 11,35 1,00 5,85 1,62 11,10 13,40 
1,95 2,00 0,965 5,45 1,62 9,60 11,90 1,00 6,35 1,62 11,60 13,90 
1,95 1,63 0,915 5,00 1,62 9,15 11,40 1,00 5,90 1,62 11,20 13,45 
2,90 2,20 0,990 5,75 1,62 9,90 12,15 1,00 6,62 1,62 11,90 14,20 
4,50| 2,75 1,040 6,58 1,62 10,75 13,00 1,97 8,00 1,62 13,25 15,55 
6,45 3,35 1,090 7,30 1,62 11,40 13,70 127 8,70 1,62 14,00 16,25 
9,85] 4,00 | 1,170. 8,05 1,62 12,20 | 14,50 1,52 9,95 1,62 15,20 | 17,50 
14,50 4,90 1,245 9,10 1,62 13,25 L555 1,52 11,00 1,83 17,70 20,00 
19,40 5,60 1,320 10,00 1,62 14,10 16,40 1,52 11,90 1,83 18,60 20,90 
25,80 6,60 1,420 11,20 1,62 15,30 17,60 1,52 13,10 1,83 19,80 22,10 
38,70 8,15 1,575 13,00 1,83 18,60 | 20,90 1,78 15,45 1,83 22,20 24,40 
48,50 9,15 1,680 15,10 1,83 19,80 22,10 1,78 16,70 1,83 23,40 25,70 
64,50} 10,50 1,830 16,80 1,83 21,50 23,80 1,78 18,40 1,83 25,10 27,30 
77,50} 11,40 1,900 17,80 1,83 22,50 24,80 1,78 19,40 1,83 26,00 29,10 
97,00} 12,80 2,030 19,50 1,83 24,20 26,50 2,03 21,60 2,03 30,60 33,80 
129,00) 14,75 2,240 22,60 1,83 26,80 29,80 2,03 24,10 2,08 33,20 36,30 
161,00) 16,50 2,410 24,70 2,03 31,30 84,40 2,28 26,80 2,65 37,10 40,20 
193,00) 18,30 2,590 26,80 2,03 33,40 36,50 2,28 28,80 2,65 39,20 42,30 
258,00} 21,30 2,900 30,40 2,65 38,20 41,30 2,54 33,00 2,65 43,30 46,40 
322,00} 23,60 8,080 33,00 2,65 40,80 44,00 2,80 36,10 3,25 47,70 50,60 
387,00} 26,00 3,180 36,20 Bzo 44,80 47,80 2,80 38,80 8,25 50,40 58,50 
485,00} 28,80 3,330 39,30 8,25 47,80 51,00 3,05 42,30 4,06 55,40 58,50 
548,00} 30,70 3,480 41,40 8,25 50,00 53,00 8,05 44,50 4,06 57,70 60,70 
645,00} 34,00 3,580 45,00 8,25 55,20 58,20 8,05 48,10 4,06 61,20 64,30 
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TABLE V. 
DIMENSIONS oF CaBLES—1000 VoLT PaPeR INSULATED OR VARNISHED CAMBRIC INSULATED. 


Single-core, 
Single-core. |Lead-covered and 


Conductors. pine Lead-covered | Armoured Cables 
F Cables. (Single-wire 
Armouring). 
Mini- Minim’m Dia- Dia- Dia- 
Nominal i a mum | Thick- | meter |meter of! meter 
eu. nates Thick- | nessof over jarmour-| over 
* | ness. Lead. | Lead. jing wire. Armour. 
1 2 8. a) 5. 6. y 
mm.? mm. mm mm mm 4 


5 5 mm. . . mm, 
0,97 | 1,10 | 1,78 | 1,52 CYS 1,62 | 14,0 . 
1,30 | 1,60 | 1,78 | 1,52 8,2 1,62 | 14,5 


1,95 | 2,00] 1,78 | 1,52 | 86 | 1,62 | 14,9 
1,95 | 1,63 | 1,78 | 1,52 | 82 | 1,62 | 14,5 
2,90 | 2,20] 1,78 | 1,52 | 8,8 | 1,62 | 15,1 
4,50 | 2,75 | 1,78 | 1,52 | 9,85 | 1,62 | 15,6 
6,45 | 38,85] 1,78 | 1,52 | 9,95 | 1,62 | 16,2 ; 
9,35 | 4,00] 1,78 | 1,52 | 10,6 | 1,88 | 17,8 
14,50 | 4,90] 1,78 | 1,52 | 11,5 | 1,83 | 18,2 . 
19,40 | 5,60] 1,78 | 1,52 | 12,2 | 1,88 | 18,9 
25,80 | 6,60 | 1,78 | 1,52 | 13,2 | 1,83 | 19,9 
38,70 | 8,15 | 1,78 | 1,52 | 14,7 | 1,83 | 21,4 


48,50 | 9,15 | 1,78 | 1,52 | 15,7 1,83 | 22,5 
64,50 | 10,50 | 1,78 | 1,52 | 17,1 1,83 | 23,9 
77,50 | 11,40 | 1,78 | 1,52 | 18,0 1,83 | 24,7 
97,00 | 12,80 | 1,78 | 1,78 | 19,9 1,83 | 26,6 


———— 


129,00 | 14,75 | 1,78 | 1,78 -| 21,9 2,03 | 31,0 
161,00 | 16,50 | 2,03 | 1,78 | 24,2 2,03 | 33,2 
194,00 | 18,30 | 2,08 | 2,03 | 26,4 2,03 | 35,6 
258,00 | 21,30 | 2,29 | 2,03 | 29,9 2,65 | 40,3 
322,00 | 23,60 | 2,29 | 2,03 | 32,2 2,65 | 42,5 


a ee en 


387,00 | 26,00 | 2,29 | 2,29 | 35,2 | 3,25 | 46,7 
485,00 | 28,80 | 2,54 | 2,29 | 38,4 | 3,25 | 50,0 
548,00 300 2,54 | 2,54 | 41,0 | 3,25 | 52,8 | 
645,00 | 34,00 | 2,54 | 2,54 | 44,2 | 3,25 | 55,8 


TABLE VI. 


S1zES oF GALVANIZED STEEL WIRES AND THICKNESSES OF BEDDING FOR 


SINGLE WIRE ARMOURING. 
Pee fe ss Pe ties. ee eee ee ee re 


Diameter of Cable to be Armoured 


exclusive of Bedding. Hosea a 
ss 0 vanl 0 
Above. Up to and Steel Wire. Bedding. St acer nape hese 
including. 
pls 2. 3. 4. 
mm. mm. mm. mm. 
= 10 1,60 1,00 om coats of rr tape. 
wo coats of hessian tape 
ng AS si on is or two coats of jute yarn. 
20 27 2,03 2,54 
27 33 2,65 2,54 Three coats of hessian tape 
33 89 8,25 2,54 or two coats of jute yarn. 
89 — 4,06 2,54 
| 
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TABLE VII. 


INSULATION RESISTANCE OF RUBBER INSULATED CABLES. 


Minimum Insulation Minimum Insulation 
Resistance in Megohms for a Resistance in Megohms for a 
Nominal kilometre length at 15,6° C. Nominal kilometre length at 15,6° C. 
AreaofCable. | —“;‘“‘CSNCCC*iTCOOArrear cof Cable. 


965 megohm | 4000 megohm 965 megohm | 4000 megohm 
rade. Grade. Grade. Grade. 


mm?, 


3220 48,50 965 4830 
3220 64,50 965 4830 
2010 77,50 965 4830 
2010 97,00 965 4830 
3220 129,00 965 4025 
2010 161,00 965 4025 
1450 194,00 965 4025 
1450 258,00 965 4025 
1450 322,00 965 4025 
1450 387,00 965 4025 
1210 485,00 965 4025 
1210 548,00 965 4025 
1210 645,00 965 4025 


TABLE VIII. 


Maximum Spacine or Ciips sEcuRING LEAD-cOVERED 
OR ARMOURED CABLES. 


Overall Diameter of Cable. Lead-covered.| Armoured. 
Millimetres. | Millimetres. 
Under 7,6 mm. Sa ae 200 250 
7,6 mm, and under 12,7 mm. 250 300 
Ce ees > LO as 300 350 
eee. 400 
32 » and above ... Pe 450 
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TABLE IX. 


APPROXIMATE FUSING CURRENTS OF WIRES IN FREE AIR. 


Leap-Tin ALLOY. 
(Lead 75°/, Tin 25°},.) 


Diameter of 


ane Maximum 


Safe Working 
Current. 


Maximum 
Safe Working 
Current. 


Fusing 
Current. | 


= 5. 


amperes, amperes. 


Norre.—The value given in the Tables may be taken to be correct where the fuse wire 
passes through an asbestos tube and does not closely touch the tube, but they do not apply 
where a substantial length of the wire is in contact with a porcelain holder. 
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TABLE X. 


DIMENSIONS OF TouUGH RUBBER SHEATHED CABLES AND THICKNESSES OF 
Lead SHEATHING FOR MULTICORE RUBBER INSULATED CABLES. 


For pressures not varying from the potential of the ship’s hull by more than 250 volts. 
Thicknesses of Dielectric, Lead Sheathing and Tough Rubber Compound.* 


| Minimum Thickness of Tough Minimum Thickness 
pr ttamber D. Rubber Sheath. of Lead. 
and Mini- 
Nominal Diameter(in es } e 
Area of millimetres) ick- Twin se | ny win 
Conductor of Wires | nessof |g: 4), (Cir tae |) three- anti (flat or pers 
/comprising | Dielec- |” mgre cular) (Flat).| core. io. round), 2 
|Conductor. | tric. 
1 as aA 4, 5. 6. 7. 8. 9. 10. 
mm’, | mm. mm. mm. mm. mm. mm. mm. mm. 
0,65 0,92 | 0,87 SY gs il 7 bey A 7 1,00 1,00 | 1,27 


| # 
0:97 | 1/1,10'| 0,87 | 1,27 | 1,27 | 1,27} 1,27 | 1,00 | 100) 1,27 
3/0,74 | 0,92 | 1,27 | 1,52 | 1,52°) 1,52 | 1,00 | 1,00) 1,27 


1,95 3/0,92 | 0,96 | 1,27 | 1,52 | 1,52 | 1,52 1500: | 1,00).), 1,2% 
1,95 1/1,68 | 0,92 | 1,27 | 1,52 | 1,52 | 1,52 | 1,00 | 1,00 | 1,27 
2,90 7/0,74 | 0,99 | 1,27) 1,52 | 1,52 | 1,52 | 1,27 1,27 | 1,52 


4,50 7/0,92 | 1,04 | 1,27 | 1,52 } 1,52 | 1,52 | 1,27 1,27 1,52 
6,45 | 7/1,10] 1,09 | 1,27] 1,52 | 1,52 | 1,52 | 1,27 127. | 1548 
9,35 7/1,82 | 1,17 | 1,27] 1,52 | 1,52 | 2,03 | 1,52 | 1,52 | 1,78 


7/1,63 | 1,25 | 1,52 | 2,03 | 2,03 | 2,03 | eo: 11,52) 438 
{1,10 | 1,82 | 1,52 | 2,08 | 2,08 | 2,08 | 1,78 | 1,78 | 2,03 
25,80 | 19/1,82 | 1,42 | 1,52 | 2,54 | 2,54} 2,54 | 2,03 | 2,03 | 2,28 


38,70 | 19/1,63 | 1,58 | 1,52 | 2,54 | 2,54] 2,54 | 2,03 | 2,03 | 2,28 
48,50 | 19/1,88 | 1,68 | 1,52 | 2,54 | 2,54 
64,50 | 19/2,11 | 1,88 | 2,08 | 3,05 | 3,05 


ge 
So 
oO 
be 
bo 
[e-s) 
Aa 
bo 
ioe) 
wer 
or 
rs 


77,50 | 87/1,68 | 1,91 | 2,08 | 3,05 | 3,05 | 3,80 | 2,28 | 2,28 | 2,54 
97,60 | 37/1,88 | 2,08 | 2,08 | 3,80 | 3,80 | 3,80 | 2,28 | 2,28 | 2,54 
129,00 | 87/2,11 | 2,24 | 2,54 | 8,81 | 3,81 | 8,81 | 2,54 | 2,54 | 2,80 
161,00 | 387/2,86 | 2,41 | 2,54 | 3,81 — | 4,45 | 2,80 | 2,80 | 3,05 
194,00 | 387/2,62 | 2,59 | 2,54 | 4,45 — | 4,45 | 3,05 | 3,05 | 3,30 
258,00 | 61/2,85 | 2,90 | 3,05 | 5,08 — | 5,72 | 3,380 | 3,30 | 3,55 
822,00 | 61/2,62 | 3,07 | 8,05 | 5,72 — | 6,85 | 3,55 | -3,55 | 3,81 
387,00 91]2,35 | 3,18 | 8,80 | 6,85 _ 6,35 aaa 3 = 
485,00 91]2,62 | 3,83 | 8,80 | 6,85 — | 6,35 =a a re 
| 
548,00 | 127/2,85 | 3,48 | 3,80 | 6,35 _ 6,35 == —= a 
645,00 | 127/2,62 | 3,58 | 8,81 | 6,35 — 6,35 pace — = 


u 


* Thicknesses of Tapes and Braids are not included. 


+The thickness of lead on Multicore Cables in the case where the Conductors are not of 
equal area is to be the same as the thickness of lead in a similar Cable having all Conductors of 
the same area as that of the largest Conductor in the Cable where the Conductors are unequal. 


D is the thickness of the dielectric as follows :— 
(1) On the Conductor of Single Conductor Cables. 
(2) On each Conductor of Concentric Cables. 
(3) On each core of Twin and Three-core Cables. 
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TABLE XI. 
Dimensions oF 660 Voit CaBLES—RUBBER INSULATED, 


For pressures not varying from the potential of the ship’s hull by more than 660 volts. 
Thicknesses of dielectric, lead sheathing and tough rubber compound.* 


Minimum Thickness of Tough Rubber 


Number and D Minimum Thickness of Lead. Compound. 


Nominal Diameter | Minimum 
e Area of of Wires | Thickness 
onductor. comprising of F A Three cs Twin Twin 
Conductor. | Dielectric. - Concentric. . at Single. (Circular). | (Flat). 

I. 2. 3. 9. 10. 


mm?, mm. mm. i . mm. 
0,65 1-0,90 | 1,39 . 7 eae. 
0,97 1-1,10 1,39 weet AS) 
1,30 8-0,75 | 1,42 | | 1,52 


1,95 3-0,90 1,44 1,52 
1,95 1-1,60 1,44 1,52 
2,90 7-0,75 1,47 1,52 


4,50 7-0,90 1,50 1,52 
6,45 7-1,10 1,52 2,03 
9,35 7-1,30 1,55 | : 2,03 


14,50 7-1,60 | — 1,57 | 2,03 
19,40 | 19-110! 1.57 : | 208 
25,80 | 19-130! 1,60 254 


38,70 | 19-1,60| 1,65 | 2,54 
4850 | 19-185) 1.68 . 2'54 
64,50 | 19-210) 1,83 | 3,05 


77,50 37-1,60 1,90 3,05 
97,00 37-1,85 2,08 3,30 
129,00 37-2,10 2,24 3,81 


161,00 37-2,35 2,41 3,81 
194,00 37-2,60 2,59 4,45 
258,00 61-2,35 2,90 5,08 


322,00 61-2,60 3,08 | | 5,72 
387,00 91-2,35 3,18 | 6,85 
485,00 91-2,60 3,33 | 6,35 


548,00 127-2,35 3,43 6,35 
645,00 127-2,60 3,58 6,35 


* Thicknesses of Tapes and Braids are not included. 

+ The thickness of lead on Multicore Cables in the case where the Conductors are not of equal area is to be the same as the 
thickness of lead in a similar Cable having all Conductors of the same area as that of the largest Conductor in the Cable where the 
Conductors are unequal. 


D is the thickness of the dielectric as follows :— 
(1) On the Conductor of single Conductor Cables. 
(2) On each Conductor of Concentric Cables. 

(3) On each core of Twin and Three-Core Cables. 
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TABLE XII. 


DIMENSIONS OF MULTICORE CABLES—PAPER INSULATED OR VARNISHED CAMBRIC INSULATED. 
THICKNESSES OF DIELECTRIC AND LEAD SHEATH. 


For pressures not varying from the potential of the ship’s hull by more than 1,000 volts. 


| Minimum Thickness of Lead. 
; | Number and | D. 
geet | iy ee on Minimum Twin. Three Core. Four Core. 
Conductor. comprising gts : = ae: 
year Se | Circular Shaped Circular | Shaped Circular | Shaped 
Conductors. _ Conductors, | Conductors. Conductors. | Conductors. | Conductors. 

1. | 2. | 3. 4 5. 6. | is 8. 9. 
mm?, mm. mm. | mm. | mm, mm. mm. mm. mm, 

4,50 7/0,92 1,78 | 1,52 — 1,52 _ 1,52 — 

6,45 7/1,10 1,78 1,52 _ 1,52 _ 1,52 _ 

9,85 7/1,32 | Sl lis ead 1,52 — 1,52 — 
14,50 7/1,63 1,78 1,52 1,52 1,52 1,52 1,52 1,52. 
19,40 19/1,10 1,78 1,52 i Ra 1,52 1,52 1,52 1,52 
25,80 19/1,82 | 1,78 1,52 1,52 1,52 1,52 1,78 1,52 
38,70 19/1,63 1,78 1,78 1,52 1,78 1,52 1,78 1,78 
48,50 19/1,83 1,78 1,78 1,52 1,78 1,52 2,03 1,78 
64,50 19)2 1. 1,78 1,78 1.52 2,03 1,78 2,03 2,03 
77,50 37/1,63 1,78 2,03 1,52 2,03 1,78 2,03 2,03 
97,00 37/1,83 1,78 2,03 1,78 2,03 1,78 2,28 2,03 
129,00 87/2,11 1,78 2,28 1,78 2,28 2,03 2,54 2,28 
161,00 37/2,36 2,08 2,28 2,03 2,54 2,28 2,54 2,54 
194,00 87/2,62 2,03 2,54 2,03 2,54 2,28 2,80 2,54 
258,00 61/2,35 2,28 2,80 2,28 2,80 2,54 3,05 2,80 
322,00 | 61/2,62 2,28 3,05 2,28 3,05 2,54 3,30 3,05 
387,00 | 91]2,35 | 2,28 3,05 2,54 3,30 8,05 3,55 8,30 
485,00 91/2,62 | 2,54 3,30 2,80 3,95 8,30 3,81 8,55 
548,00 127]2,35 | 2,54 3,55 3,05 3,81 3,30 4,07 3,81 
645,00 | 127/2,62 | 2,54 | 3,81 3,30 3,81 3,55 4,32 4,07 


D is the thickness of dielectric between any one Conductor and the next Conductor or the Lead Sheath. 


The thickness of sheath on Multicore Cables in the case where the Conductors are not of equal area is to be the 
same as the thickness of sheath in a similar Cable having all Conductors of the same area as that of the largest 
Conductor in the Cable. 


Luoyp’s Reeister oF Surppine, Lonpon.—21st June, 1934. 
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TABLE XIII. 


DimENsions oF 3300 Vott Paper INSULATED OR VARNISHED CaMBRIC INSULATED CABLES, 
THICKNESSES OF DIELECTRIC AND LEAD SHEATH. 


Minimum Thickness of Lead. 


D. 
Nominal Minimum Twin. Three Core. 
Area of 

Conductor. Single Core. Concentric. * 

Circular Shaped Circular Shaped 

ol Sos er oT Dondogeers: 


Le 


mm?, mm 


14,50 1,52 


19,40 1,52 


25,80 1,78 


38,70 1,78 
48,50 1,78 


64,50 2,03 


97,00 2,03 


129,00 2,28 
161,00 2,54 


194,00 2,54 
258,00 
322,00 


387,00 
485,00 


D is the thickness of the dielectric as follows :-— 
(1) Single-Core Cables: Between the Conductor and Lead sheath. 
(2) Concentric Cables: Between the Conductors and between the outer Conductor and Lead Sheath. 
(3) Twin Cables: Between the Conductors and between any Conductor and Lead Sheath. 
(4) Three-Core Cables: Between the Conductors and between any Conductor and Lead Sheath. 
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APPENDICES NOS. 1, 2, 3 AND 4 IN CONNECTION WITH THE RULES FOR 
ELECTRICAL EQUIPMENT AND ELECTRIC PROPELLING MACHINERY. 


APPENDIX 1. 


BUS-BARS AND CONNECTIONS. 


1. Material—The metal used is to be in accordance 
with the following requirements ;— 

(a) Copper. The conductivity of annealed copper 
is to be not less than 99,25 per cent, and medium hard 
and hard copper not less than 95 per cent of that 
standardised by the International Electrotechnical 
Commission (Publication No. 28). 


(b) Anumintum. The conductivity of aluminium 
is to be not less than 60 per cent of that standardised 
by the International Electrotechnical Commission for 
annealed copper. 

The metal is to have a bright, smooth finish free from 
seams, cracks and other imperfections. 


2. Joints.—All joints between copper conductors are to 
be made after tinning or coating with petroleum jelly, or 
have equally effective treatment for preventing deterioration 
of the joint. 

All joints between aluminium conductors are to be made 
after the surfaces have been lightly coated with petroleum 
jelly and then scratch brushed, the joints being clamped 
together with the petroleum jelly still in position, or to have 
equally effective treatment for preventing deterioration of 
the joint. 

In the case of joints between copper and aluminium, 
provision is to be made for the prevention of electrolytic 
action which takes place between the two metals in contact 
in the presence of moisture, either by the exclusion of 
moisture from the joint, or by the introduction of a suitable 
bi-metallic connector or its equivalent. 

All joints, whether soldered or not, are to have the 
parts mechanically secured together. 

3. Limits of Temperature.—The following temperature 
limitations measured by thermometer, are to apply to bare 
conductors in contact with air, when carrying their rated 
current continuously :— 

Conpucrors Rarep 2000 AMPS. AND BELOW :— 

Maximum temperature 70°C. (158° F.). 

Conpuctors RaTeD ABOVE 2000 AMPs. :— 

Maximum temperature 80° C. (176° F.). 

NotrE :—Xee also Section 3, clause 2 (7) of the Rules 
for Electrical Equipment and Section 8, clause 2 (/) of 
the Rules for Electric Propelling Machinery. 

4, Thermal Expansion.—Where necessary, provision 
is to be made to allow for expansion and contraction due to 
temperature variations. 


5. Clearance Distances. — The clearance distances 
specified below apply only to bus-bars having no insulation 
covering other than the surrounding air, compound or oil. 
Bus-bars and their connections are to be spaced in accordance 
with the following clearance distances :— 


Max. Rated Voltage Mini Minimum Clearance 
between Phases inimum Clearance between Phases 
or Poles. to Earth. or Poles. 
Ace In Oil In Oil 
In Air. or Com- In Air. or Com- 
pound. pound. 
mm. mm. mm. mm. 
660 16 — 19 _ 
2200 38 _ 38 _ 
3300 51 13 51 19 
6600 64 19 89 25 


Important Nore :—The above figures do not apply to 
creepage distance along the surface of insulators or of 
insulating bases. 


6. Mechanical Strength.—The bus-bars and connec- 
tions are to be so proportioned and supported as to be capable 
of safely withstanding the maximum mechanical stresses to 
which they may be subjected by the initial value of the 
short circuit current. 


APPENDIX 2. 


MOTORS AND GENERATORS FOR AUXILIARY 
PURPOSES. 


1. Classes of Rating.—(a) Continuous Ratinc. The 
rating which can be carried on test for an unlimited period 
without exceeding the limits of temperature rise as given in 
clause 3. 

(b) SHort Time Ratinc. The load which can be 
carried on test for the time specified in the rating without 
exceeding the limits of temperature as given in clause 3, 
starting with the machine cold. Two standard ratings are 
recognised, viz.:—One-hour rating and one half-hour rating. 


2. Insulating Materials.—The following International 
Electrotechnical Commission Classifications are adopted as 
standard. 

Crass A. Cotton, silk, paper and similar organic 
materials when impregnated or immersed in oil, also enamelled 
wire. 

Cuass B. Mica and asbestos and similar inorganic 
materials in built up form combined with binding cement. 
If Class A material is used in small quantities for structural 
purposes only in conjunction with Class B insulation, the 
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combined materials may be considered as Class B, provided 
the electrical and mechanical properties of the insulated 
winding are not impaired by the application of the tempera- 
ture permitted for Class B material. 

3. Limits of Temperature Rise——The temperature 
rise measured by thermometer when tested under rated 
conditions is not to exceed the following limits :-— 


TEMPERATURE RISE. 


PART OF MACHINE. | 
Machines other. 


Totally 
than Totally Enclosed 
Enclosed. Machines. 


1. Windings insulated with 
Class A material and cores 
with which they are in 
contact... ae Lea 

2. Commutators ... ne 


3. Slip Rings—open type... 
enclosed ... 


72° F.(40°C.) | 90° F.(50° C.) 
81° F.(45°C.) | 99° F.(55°C.) 
81° F.(45°C.) | 99° F.(55°C.) 
99° F.(55°C.) | 99° F.(55° C.) 


pi 


The temperature rise of uninsulated parts including 
cores not in contact with insulated windings is in no case to 
reach such a value that there is a risk of injury to any 
insulating material on adjacent parts. 

The standard ratings are suitable for machines working 
with a temperature of cooling air not exceeding 40°C. For 
machines in hot situations or tropical climates see Section 2, 
clause 1 and Section 11, clause 2 of the Rules for 
Electrical Equipment. 

4. Overloads and Excess Current and Torque.— 
Motors and generators are to be capable of carrying, without 
injury, the following sustained overloads after having attained 
the temperature rise corresponding to their rated load, the 
voltage and frequency being maintained at their rated 
values :— 

Morors with continuous rating (not totally enclosed) 
are to withstand the following overloads in torque :— 

Sizes 10H.P. and upwards per 


1000 r.p.m. .-- 25 per cent for 2 hours. 
Sizes 4 H.P. per 1000 r.p.m. 
up to 10 H.P. per 


1000 rpm... . 25 per cent for half-hour. 
Sizes below 4 H.P. per 


1000 r.p.m. . 25 per cent for 15 minutes. 
All sizes orig (00 totally 
enclosed .. a . 50 per cent for 1 minute. 


D.C. motors up to 150 H. P. 
per 1000 r.p.m. ++. 100 per cent for 15 seconds. 
A.C. motors of all sizes ...100 per cent for 15 seconds. 
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Motors with SHort Time Ratine including totally 
enclosed motors :— 
All sizes... Rea ..-100 per cent for 30 seconds. 
Machines with short time ratings and all totally enclosed 
machines are not required to carry sustained overloads. 
GENERATORS with continuous rating (not totally en- 
closed) are to carry the following overloads in current at 
full-rated volts :— 
Sizes 74 k.v.a. and upwards 
per 1000 r.p.m. ... 25 per cent for 2 hours. 
Sizes 3 k.v.a. to 74 k.v.a. 
per 1000 r.p.m. .. 25 per cent for half-hour. 
Sizes below 8 k.v.a. per 
1000 r.p.m. . 25 per cent for 15 minutes. 
All sizes, including totally enclosed generators, 50 per 
cent for one minute. 


Norse.—k.v.a.=k.w. for direct current machines. 


5. Commutation—A D.C. machine is to work with 
fixed brush setting from no load to the momentary excess 
current or torque specified, and is to work sparklessly and 
without injury to the surface of the commutator or brushes 
from no load to the rated load, and without injurious 
sparking or injury to the commutator or brushes up to the 
momentary (one minute or less) excess current or torque 
specified. 

The commutation test is to be applied at the conclusion 
of the temperature test. — 

6. High Voltage (Dielectric) Tests.—The high voltage 
test is to be applied only to new and completed machines in 
normal working condition with all its parts in place, at the 
makers’ works, preferably at the conclusion of the tempera- 
ture test. It will be applied between the windings and the 
frame with the core connected to the frame, and to any 
windings not under test. 

The full test voltage is to be maintained for one minute, 
and is to be made with alternating voltage of any convenient 
frequency between 25 and 100 cycles per second. 


| 
MACHINE OR PART. TEST VOLTAGE. 


1. Machines a 3 B.H.P., 
k.w., or k.v 

2. Machines 3 B ca P., k.w., 
or k.v.a. and over. 

3. Field windings of syn- 
chronous generators. 


1000 y. + twice the rated voltage. 


1000 v. + twice the rated voltage, 
with a minimum of 2000 vy. 

10 times the excitation voltage : 
Minimum ...2000 v. 
Maximum...3500 v. 

Not less than that applied to the 
field windings of the machine to 
which it is connected. 

For non-reversing motors 1000 v. 
-+ twice the maximum voltage 
which could be induced between 

the slip rings. 


4. Exciter... Pe ve 


5. Induction motor rotor 
windings not perman- 
ently short circuited. 
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7. Insulation Resistance.—The insulation resistance 
in megohms when the high voltage test is applied is to be 
not less than 

rated volts 
1000+rated output in k.y.a. or B.H.P. 

The insulation resistance is to be measured with a D.C. 
voltage of about 500. 

8. Performance Tests.—Tests are to be carried out at 
the makers’ works to ensure that the machine complies with 
the requirements in respect to limits of temperature rise, 
excess current and torque, commutation and high voltage tests. 

In the case of generators up to 50 k.v.a. per 1000 
r.p.m. type tests of temperature rise, excess current and 
torque, and commutation taken on a machine identical in 
rating and all other essential details may be accepted, in con- 
junction with abbreviated tests on each individual machine. 

For the abbreviated test each machine is to be run and 
is to be found electrically and mechanically sound and in 
working order in all particulars, and is to have a high voltage 
(dielectric) test. 

The temperature test may be carried out at any con- 
venient air temperature, and no correction should be made in 
the observed temperature rise in those cases where the tem- 
perature of the cooling air during the test is different from 
that expected in service. The temperature test for con- 
tinuous rated machines is to continue until there is sufficient 
evidence that the temperature rise would not exceed the 
specified limits if the tests were prolonged. 


9. Temperature Measurements.—The temperatures 
are to be measured by thermometers applied to the hottest 
accessible surfaces during the test period, and other thermo- 
meters to the accessible surfaces of the rotating parts as soon 
as the machine is stopped after the test. The bulb of the 
thermometer, except at the point of contact, is to be covered 
with a pad of felt, cotton-wool or other non-conducting 
material, 3 mm. thick, extending at least 20 mm. in every 
other direction from the bulb, and pressed into contact to 
prevent loss of heat by radiation and convection from the 
bulb. 

The temperature of the cooling air is to be the mean of 
several thermometers at different points around and half-way 
up the machine, and at distances of one to two metres away 
from it. 


APPENDIX 3. 


ALTERNATORS, MOTORS AND DIRECT CURRENT 
GENERATORS FOR ELECTRIC PROPULSION 
PURPOSES. 

1. Rating.—The continuous maximum rating is the 
load which can be carried on test for an unlimited period 
without exceeding the specified limits of temperature rise. 


2. Insulating Materials.—The following International 
Electrotechnical Commission Classifications are adopted as 
standard. 

Crass A. Cotton, silk, paper and similar organic 
materials when impregnated or immersed in oil, also 
enamelled wire. 

Crass B. Mica and asbestos and similar inorganic 
matererials in built-up form combined with binding 
cement. If Class A material is used in small quantities 
for structural purposes only in conjunction with Class B 
insulation, the combined materials may be considered as 
Class B, provided the electrical and mechanical properties 
of the insulated winding are not impaired by the 
application of the temperature permitted for Class B 
material. 

3. Limits of Temperature Rise.—(a@) Metnops oF 
MEASUREMENT. The method to be used in any particular 
case is stated in clauses (0), (c) and (d) below. 


(6) EmpeppeD TEMPERATURE Detectors. (H.T.D.) 
This is to be employed for the slot portion of the stator 
windings of alternators having arated output of 5000 k.v.a. 
or over, alternating current motors of 5000 8.H.P. or over, 
or machines of either type having an axial core length of one 
metre or over. 


(c) THuRMoMETERS. This method is applicable to 
alternating current windings, where neither the E.T.D. 
method nor the resistance method is applicable, and to series 
windings of low resistence, exciter windings and miscellaneous 
parts. Mercury or alcohol bulb thermometers are to be 
employed, the latter being used where the magnetic field 
alternates or rotates. 

The temperatures are to be measured by thermometers 
applied to the hottest accessible surfaces during the test 
period and other thermometers to the accessible surfaces of 
the rotating parts as soon as the machine is stopped after the 
test. The bulb of the thermometer, except at the point of 
contact, is to be covered with a pad of felt, cotton-wool or 
other non-conducting material 3 mm. thick, extending at 
least 20 mm. in every other direction from the bulb and 
pressed into contact to prevent loss of heat by radiation and 
convection from the bulb. 

(d) Resistance MetHop. ‘The measurement of rise of 
temperature by increase of resistance method is applicable to 
all field windings (except stationary low resistance field 
windings and exciter field windings) and to stator windings 
not requiring the use of E.T.Ds. It is not to be used for 
alternating current windings of machines requiring more than 
five minutes to come to rest. 
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Resistance measurements are to be made before and 
during the temperature test. 

(e) Lirts or TEMPERATURE RISE PERMISSIBLE. The 
temperature rise of any main propelling machine is not to 
exceed the limits given in Table I. of this appendix when 
tested at the continuous maximum rating for a duration 
sufficient to show that the temperature rise would not exceed 
the specified limits if the test were prolonged. When a 
machine has more than one rating, the test is to be carried 
out at the rating which produces the greatest temperature 
rise. In cases where this cannot be determined beforehand, 
the machine is to be tested separately under each of its 
ratings. 

(f) TEMPERATURE OF CooLiNG Arr. The temperature 
of cooling air for open type machines is to be the mean of 
several thermometers at different points around and half-way 
up the machine and at distances of one to two metres away 


from it. 
TABLE I. 


LIMITS OF PERMISSIBLE TEMPERATURE RISE. 


CLASS A 
MATERIAL. CLASS B MATERIAL. 
a PART OF MACHINE. By By By || ‘By | ByEED- 
a Thermo-| Resist- |Thermo-| Resist- | (a) | (b) 
meter ance meter ance (see jnote 
method.| method.| method.) method. bellow.) 
mos 1 2 3 4 5 6 
1. | A.C. windingsofstatorsor| 81°F. | 90°F. | 99°F. | 126°F. 126° F.|108°F. 
rotors. (45°C.) | (50°C.) | (55°C.) | (70°C.) |(70°C)| (60°C) 
2.| Field windings (other) * 90°F. % 126°F.| * * | 
than 3, 4 & 5). (50°C.) (70°C.) 
3, | Exciter windings... 81°F. * 99°F. * * * 
(45°C.) 55°C.) 
4. | Lowresistance fleld wind-| 90°F. * 8°F. Eo * | 
ings of more than one} (50°C.) (60°C.) 
layer, or compensating 
windings. 
5. | Singlelayerfieldwindings| 99°F. | 99°F. 35°F. | 135°F.) * * 
with exposed surface. | (55°C.) |. (65°C.) | (75°C.) (75°C.) 
6. | Rotating field windings of % 90°F. * 144F.| * * 
turbine driven alter- (50°C.) (80°C.) 
nators. 
7.| Short circuit windings} 99°F. * 135°F. * * # 
insulated. (55°C.) (75°C.) 
8.| Windings of armatures| 81°F. * 99°F, * * * 
having commutators. | (45°C.) (55°C.) 


9. | Short circuited windings 


Gr ananl ated. The temperature rise of these parts is 


in no case to reach such a value that | 
there is a risk of injury to any insul- 
ating or other material on adjacent 
parts. 


10. | Iron core and other parts 
not in contact with 
windings. 


11. | Iron core and other parts| The same limits of temperature rise as per- 
in contact with windings| mitted for adjacent parts as given in Cols.1 
and 3 (or 2 and 4 in the case of item 2). 
wee | 81°F° (45°C.). 
| 81°F. (45°C.). 
. | 90°F. (50°C.). 


12. tae dean pte ss 
ip rings (open) ... 
Slip rings (enclosed) 


(a) Between coils in one slot. 
(b) Between outside of coil and bottom of slot. 
* This method of measurement is not recognised in these cases. 
4. Excess Current and Torque.—(a) Generators are to 
be capable of withstanding on test for 15 seconds a current 


in amperes 50 per cent in excess of their rated current, the 


Appendix 3 


ee el ee 


LLOYD’S REGISTER OF SHIPPING. 


voltage being maintained as near the rated output as possible 
consistent with the maximum capacity of the prime mover. 
The exact value of the voltage is not important. 

(b) Direct current motors are to be capable of with- 
standing on test for 15 seconds a torque 50 per cent in excess 
of that corresponding to their rating, the voltage being 
maintained at rated value. 

(c) Synchronous motors are to be capable of withstanding 
for 15 seconds without dropping oui of synchronism a torque 
50 per cent. in excess of the torque corresponding to their 
rating, the voltage and frequency of the A.C. system with 
which they are synchronised being maintained at their rated 
values and the excitation of the motor being maintained at 
the value required to meet the specified conditions at rated 
load. 

(a) Induction motors are to be capable of withstanding 
for 15 seconds without stalling a torque 50 per cent in excess 
of the torque corresponding to their rating, the voltage and 
frequency being maintained at their rated values. 


5, Commutation.— Direct current machines are to work 
with fixed brush setting from no load to the excess current 
or torque specified and are to work practically sparklessly and 
without injury to the surface of the commutator or brushes 
from no load to the rated load and without injurious sparking 
or injury to the commutator or brushes up to the excess 
current or torque specified. 

The commutation test is to be applied at the conclusion 
of the temperature test. 


6. High Voltage Tests.—(a) The high voltage tests 
in accordance with Table II of this appendix are to be applied 
only to new and completed machines in normal working 
condition with all its parts in place and, unless otherwise 
agreed, are to be carried out at the makers’ works, preferably 
at the conclusion of the temperature test. 


(b) A high voltage test in accordance with Table IT is to 
be applied between the windings and the frame of the 
machine with the core connected to the frame and to any 
windings not under test. 

The test voltage is to be based on the rated voltage. 

In special cases of machines such as series connected 
machines, the test voltage is to be based on the rated voltage 
or the highest R.M.S. voltage reached between any part of 
the winding and the frame or between any two parts of the 
winding (whichever is the greatest). 

(c) When for any reason it is considered necessary to 
make additional high voltage tests on a machine which has 
already passed its tests in accordance with clause ()) and is 
installed in the ship, the test voltage is to be 75 per cent of 
the value specified in Table II. Before the high voltage test 
is applied the windings are to be cleaned and the insulation 
resistance measured. The machine is to be thoroughly dried 
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out before the application of the high voltage test if the 
insulation resistance in megohms is less than 
rated voltage 
1000 + rated k.v.a. 

(d@) Mernop Maxine Hiew Vourace Test. The test 
is to be made with alternating voltage of approximately sine 
wave form of any convenient frequency between 25 and 100 
periods per second. The R.M.S. value of the applied voltage 
is to be measured by a suitable voltmeter connected to the 
output side of the testing transformer, by means of a volt- 
meter used with a suitable calibrated potential transformer or 
by means of a voltmeter used in conjunction with a special 
calibrated voltmeter winding on the testing transformer. 


(e) Duration or Hien Vourace Test. The test is to 
be commenced at a voltage of about one-third the test voltage 
and increased to the test voltage as rapidly as is consistent 
with its value being indicated by the voltmeter. The full 
test voltage is then to be maintained for one minute, after 
which the test voltage is to be rapidly diminished to one- 
third its full value before switching off. 


TABLE II 


HIGH VOLTAGE (DIELECTRIC) TESTS. 
ITEM. - 


Machine or Parts. Test Voltage (R.M.S.) 


1, | Machines in general 1000 vy. + twice the rated 
voltage (with a minimum 

| of 2000 volts). 

| 2, | Field windings for syn-| 10 times the excitation vol- 

chronous generators when tage : 

the excitation voltage does 

| not exceed 750 v. 

| 8. | Field windings for syn- 

chronous motors started 

| | with the A.C. windings 

active :— | 
(a) when intended to be | 10 times the excitation vol- 

started up with the field tage : 

windings short-circuited. 


Minimum ...2000 v. 
Maximum. ..3500 vy. 


Minimum ...2000 vy. 
Maximum...3500 vy. 

() when intended to be | 5000 v. 
started up with the field 
| windings separated by a 
field dividing switch. 

(c) when intended to be | 5000 v. when the excitation 

started up with the fields| voltage is less than 275 v. 
on open circuited and| 8000 vy. when the ex- 
without a field dividing citation voltage is equal to 
switch. or exceeds 275 v. 
4, | Exciter ae ... | Not less than that applied to | 
| the field windings of the 
| machine to which it is 
connected, except when 
| used with a synchronous 
machine intended to be 
started up from the alter- 
nating current side, in 
which case the test will be 
| as given in Item 3(a) above. 
| 5. | Secondary (rotor) windings | 1000 v. + four times the 
| of reversing induction voltage between the slip 
motors not permanently rings at standstill on open 
short-circuited. circuit with full primary 
voltage applied to stator 
| windings. 


M 


APPENDIX 4. 
ELECTRIC GENERATORS AND MOTORS, INCLUDING 
EXCITERS, BALANCERS, BOOSTERS, AND THE 
MOTORS FOR DRIVING THEM, IN CONJUNCTION 
WITH ELECTRIC PROPELLING MACHINERY. 


1. Rating.—The continuous rating is the load which 
can be carried on test for an unlimited period without 
exceeding the limits of temperature rise given in clause 8. 

2. Insulating Materials.—Classes A and B materials 
are as defined in Appendix 2. 


3. Limits of Temperature Rise.—The temperature 
rise measured by thermometer when tested under rated 
conditions is not to exceed the following limits, except that 
in tropical climates or where fixed in hot situations the 
temperature rise of the windings is not to exceed the limits 
specified in the Rules for Electrical Equipment, Section 
2, clause 1 and Section 11, clauses 2 and 6 (y) and the 
Rules for Electric Propelling Machinery, Section 6, 
clause 6 (a). 


| CLass A 


| CLASS B 
| MATERIAL. MATERIAL. 
2 — - 
A PART OF MACHINE, By By By By 
az | Thermo- | Resistance} Thermo- | Resistance! 
meter method. meter method. 
method. method. 
a a 2. 3. 4. 
| 
1. | A.C. windings of stators or |{ 72°F. | 81°F. 90°F. N7F. 
| rotors. ((40°C.) | (45°C.) | (50°C.) | (65°C.) 
2. | Field windings, stationary | 90°F. 108°F. 
or rotating. * {| gro) * (60°C.) 
3. | Exciter field windings as { 12F. | * 90°F. * 
(40°C.) (50°C.) 
4. | Low resistance field windings sr. | 99°F 
of more than one layer or ( 45°C.) * (55°C) * 
compensating windings. . 5 


| 5. | Single layer field windings | { 90°F. 17°F. 17°F. u?TF. 
with exposed surface. 1(50°C.) | (65°C.) (65°C.) (65°C. ) 


6. | Short-circuited windings, PF. NTF. 


90’ 
| insulated. { (50°C.) = (65°C.) - 
7. | Windings of armatures { 72°F. * 90°F. * 
having commutators. (40°C.) (50°C.) 
8. | Commutators ... ~ oe { Cpe) | pees ) 
head vee SF. BL’. 
| | Slip rings (open) ” a | (45°C.) (45°C.) 
| Slip rings (enclosed) ... i eor0. ) Goro. ) 


| 9. | Short-circuited windings, |\) The temperature rise of these parts 

| un-insulated. is in no case to reach such a value 
that there is risk of injury to any 
/10. | Iron core and other parts not insulating or other material on | 
| in contact with windings. adjacent parts. 

! 
| 


/11. | Iron core and other parts in 


Same limits of temperature rise as 
contact with windings. 


permitted for adjacent parts as 
given in Cols. 1 and 3 (or Cols. 2 
and 4) in case of item 2. | 


* This method of measurement is not recognised in these cases. 
These temperature rises are suitable for machines 
working with a temperature of cooling air not exceeding 40°C. 


The method of measurement applicable in any particular 
case is as specified in Appendix 3, clause 3 (c) and (d). 
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4. Overloads and Excess Current and Torque.— 
Motors and generators are to be capable of carrying, without 
injury, the following sustained and momentary overloads after 
having attained the temperature rise corresponding to their 
rated load, the voltage being maintained at rated value and 
in the case of A.C. motors at rated frequency also. 

Motors are to withstand the following overloads in 
torque :— 

All sizes (including | 25 per cent for two hours. 

totally enclosed) ‘50 per cent for one minute. 


GENERATORS, BALANCERS AND BOoosTeRS are to 

withstand the following excess currents :— 

95 per cent overload in current at full rated volts for 
two hours. 

50 per cent overload in current for one minute, the 
voltage being maintained as near the rated value as 
possible, consistent with the maximum capacity of 
the prime mover. The exact value of the voltage is 
not important. 


5. Commutation—A 1.0. machine is to work with 
fixed brush setting from no load to the momentary excess 
current or torque specified and is to work sparklessly and 
without injury to the surface of the commutator or brushes 
from no load to the rated load and without injurious sparking 


or injury to the commutator or brushes up to the momentary 
(one minute or less) excess current or torque specified. 

The commutation test is to be applied at the conclusion 
of the temperature test. 


§. High Voltage (Dielectric) Tests —The high voltage 
test is to be applied only to new and completed machines in 
normal working condition with all its parts in place, at the 
makers’ works, preferably at the conclusion of the temperature 
test. It will be applied between the windings and the frame 
with the core connected to the frame and to any windings 
not under test. 

The full test voltage is to be maintained for one minute 
and is to be made with alternating voltage of any convenient 
frequency between 25 and 100 cycles per second. 
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MACHINE OR PART. TEST VOLTAGE, 


1000 v. +- twice the rated voltage 
(with a minimum of 2000 v.) 

2. Field windings of syn- | 10 times the excitation voltage : 
chronous generators Minimum ...2000 v. 
when the excitation Maximum...3500 y. 
voltage does not exceed 
750 v. 

3. Exciter, booster or balan- Not less than that applied to the 
cer used for excitation field windings of the machine 
purposes. to which it is connected, except 

when used with a synchronous 
machine intended to be started 
up from the alternating current 
side, in which case the test will 
| be as given in Item 2 above. 

4, Induction motor rotor For non-reversing motors 1000 v. 
windings not permanent-| -+ twice the maximum voltage 
ly short-circuited. which could be induced between 


the slip rings. 

7. Insulation Resistance.—The insulation resistance 
in megohms when the high voltage test is applied is to be 
not less than 


1. Machines in general 


rated volts 
1000 y. + rated output in k.v.a. or B.H.P. 


The insulation resistance is to be measured with a D.C. 
voltage of about 500. 


8. Performance Tests.—''ests are to be carried out at 
the makers’ works to ensure that the machine complies with 
the requirements in respect of limits of temperature rise, 
excess current and torque, commutation and high voltage 
tests. 

The temperature test may be carried out at any con- 
venient air temperature and no connection should be made in 
the observed temperature rise in those cases where the 
temperature of the cooling air during the test is different from 
that expected inservice. The temperature test for continuous 
rated machines is to continue until there is sufficient evidence 
that the temperature rise would not exceed the specified 
limits if the tests were prolonged. 


The temperature of cooling air is to be ascertained as 
prescribed in Appendix 3, clause 3 (/). 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 


RULES FOR REFRIGERATING MACHINERY AND 


APPLIANCES. 


GENERAL. 


Section 1. 1. On the application of the owners 
of vessels fitted, or to be fitted, for carrying refrigerated 
cargoes, the Committee will authorise their Surveyors to 
survey the refrigerating machinery and appliances, and in 
those cases where the following conditions are complied 
with and a satisfactory report is received from the 
Surveyor, certificates of these surveys will be issued and the 
notation of Lloyd’s R.M.C. (in red) (i.e. Lloyd’s Refrigerating 
Machinery Certificate) will be made against the vessel’s name 
in the Society’s Register Book. In cases in which the 
refrigerating machinery and appliances are constructed under 
the special survey of the Society’s Surveyors, and to 
their entire satisfaction, the notation *k Lloyd’s R.M.C. 
(in red) will be made in the Register Book. The 
number of refrigerating units, number of compressors, the 
system of refrigeration, the name of the maker and date 
of construction of the machines, the method employed for 
cooling the chambers and the nature of the insulation, the 
refrigeration or ice melting capacity in tons per 24 hours, 
and the number and total capacity of the insulated cargo 
chambers in cubic feet, will be recorded in the special list in 
the Register Book. 


Nore :—A refrigerating unit comprises a prime mover, 
one or more compressors, one condenser and one evaporator 
or cooler, where these are employed, 


If the prime mover is a steam engine and each cylinder 
drives a corresponding compressor, or if there is more than 
one motor similarly arranged and each compressor is con- 
nected to its own condenser and evaporator or cooler (not 
necessarily in separate casings) these machines are to be 
described as two or more units, as the case may be, provided 
each unit can be used either in combination or separately. 


If a machine has more than one compressor, but is 
driven by a single prime mover and has only one condenser 
and one evaporator or cooler, it is to be described as one 
unit with one or more compressors. 


In the case of compound compressors the high and low 
pressure cylinders are to be considered as a single compressor. 
m 2 


Nore :—The refrigeration or ice-melting capacity of the 
machines in tons per 24 hours should be calculated at the rate 
of 80,155 calories, or 318,080 British Thermal Units, per 
English ton (i.e. 2,240 pounds) with temperature of 
evaporation = 15° C., and temperature of liquid refrigerant 
in the condenser = 30°C. 


2. Submission of Plans.—In cases where the re- 
frigerating machinery and appliances are to be constructed 
under special survey, plans and specifications are to be 
submitted for consideration. 


REFRIGERATING MACHINERY. 

Section 2. 1. Power of Machinery.—(a) The 
refrigerating machinery is to be of approved construction 
and of sufficient power to deal adequately with the cargo as 
received on board. 


(b) Not less than two complete units of refrigerating 
machinery are to be fitted. 


(c) When two units are fitted their working parts are to 
be interchangeable. Each unit is to be capable of main- 
taining the required temperatures in the cargo chambers 
when working 24 hours a day in the tropics. 


(d@) When more than two units are fitted, the power 
provided is to be such that the required temperatures can be 
maintained in the cargo chambers when working 24 hours a 
day in the tropics with any one unit out of action. 


(e) In addition to the brine pumps and the gas condenser 
water circulating pump required for the maximum duty, a 
standby brine pump and water circulating pump are to be 
fitted, ready for use. The additional water circulating pump 
may be one of the pumps used for other purposes provided it 
is of adequate capacity and its use on the gas condenser does 
not interfere with other essential services. The circulating 
water is to be taken from two sea connections one of which 
may be the water ballast inlet. 


(f) In any case where the total power is not available 
for all the insulated cargo chambers, the machinery serving 
each group of chambers is to comply with the foregoing 
requirements and the requirements for spare gear. 

™ 
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(g) Where the machinery is steam driven, the exhaust 
steam is to be led to the main and auxiliary condensers. 


2. Motive Power.—The motive power is to be taken 
from at least two sources, each capable of the maximum duty 
without interference with other essential services. 


3. Special Cases.—The Committee will be prepared to 
give consideration to cases of vessels engaged on voyages of 
short duration or to other special circumstances. 


4. Hydraulic and other Tests.—In the case of new 
refrigerating machinery and appliances, the tests required 
are :— 


(a) CO, compressors, intermediate liquid coolers, 
separators, condenser and evaporator coils, headers and 
connections to be tested by hydraulic pressure to 210 kg. 
per cm*,, and afterwards by air pressure to 105 kg. 
per cm’. whilst submerged in water at a temperature of 
82° C. 

(0) NH; compressors and cast iron or steel 
connections to be tested by hydraulic pressure to 
42 ke. per cm’. 

(c) NH, condenser, evaporator and air cooler coils 
to be tested by hydraulic pressure to 105 kg. per 
cm’*., and afterwards by air pressure to 35 kg. per 
cm’., whilst submerged in water at 32° C. 


NH, condensers or evaporators of the multitubular 
or shell and tube types are to be tested by hydraulic 
pressure to 35 kg. per cm®., and afterwards by air 
pressure to 17,5 kg. per cm?®., whilst submerged in 
water at 32° C. 


Where it is inconvenient to test the larger sizes 
by submersion in water the shells may be charged with 
air and NH, and tested by means of litmus paper or 
sulphur sticks. 


(d) NH, condenser, evaporator and air cooler coils 
to be tested after erection in place by air pressure to 
14 kg. per em’, 

(e) Brine piping after erection in place to be tested 
by hydraulic pressure to double the working pressure at 
the brine circulating pumps, but in any case not less 
than 3,5 kg. per cm’. 

(/) Gas evaporator casings of cast iron and gas 
condenser casings, whether of cast iron or steel, to be 
tested by hydraulic pressure to 1 kg. per cm*, 


or to double the working pressure, whichever is the 
greater. 
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(g) Gas evaporator, wrought iron and steel casings, 
to be tested by hydraulic pressure to 2 kg., if 
gravitation type, or to 3,5 kg. per cm’, if 
pressure type, or to double the working pressure, 
whichever is the greater. 


(h) Important steel castings and steel forgings are 
to comply with the requirements of Sections 9 and 10, 
respectively, of the Rules for the Quality and Testing 
of Materials. 


5. Safety Valves.—(a) Suitable spring-loaded safety 
valves are to be provided on condenser casings and evaporator 
casings of pressure type. 


(b) A relief valve or safety disc is to be fitted on or 
near each compressor. 


6. Oil Separator.—A suitable oil separator with drain 
to be fitted to the gas line near the compressor. 


7. Oil Engines.—Where refrigerating machinery is 
driven direct by oil engines, the sizes of the crankshafts and 
particulars of the engines and of the proposed spare gear 
in connection therewith are to be submitted for consideration. 


8. Cooling Tests.—Upon completion of the installation 
under special survey the refrigerating machinery is to be 
tested under working conditions and the insulated chambers 
are to be cooled down simultaneously to about —12°C. where 
they are intended for carrying frozen and chilled meat 
cargoes, and to about —7° ©. where they are intended for 
carrying fruit and similar produce which require only 
moderate temperatures. The rise of temperature in the 
refrigerated chambers is to be noted upon the expiration of 
about 12 hours’ time after the machinery and cooling 
appliances have been shut off. 


INSULATION AND FITTINGS. 


Section 3. 1. Insulation.—The insulation is to be 
sound and in good order and of efficient construction. The 
details of construction showing the amount and nature of 
the insulating material employed in the various parts are 
to be reported to the Committee. 


2. Protection of Insulation.—The insulation of the 
lower hold chamber floor and the tunnel top in way of the 
hatchways and about 0,60 m. beyond are to be protected 
with hardwood sheathing about 50 mm. thick or similar 
protection. 


3. Access Plugs.—Insulated removable portions are to 
be arranged in the insulation, where required, to provide 
easy access to the bilges and bilge suction roses. Similar 
provision to be made for access to the tank air and sounding 
pipes and also for examination of the heels of the pillars. 


4. Oil Storage Tank Tops and Bulkheads.—The 
insulation of all oil storage tank tops to have an air space of 
50 mm. provided between the under side of the insulation 
and the tank top plating and the supporting battens to be 
arranged athwartship to permit of free drainage to the bilges. 
As an alternative to the air space, approved inodorous material 
not less than half inch in thickness may be laid on the tank 
top plating. 

The insulation of bulkheads in way of oil storage tanks 
is to be provided with an air space of not less than 
50 mm. between the insulation and the bulkhead plating to 
permit of free drainage from the latter into the oil gutter- 
ways, and thence to the bilges. Provision to be made for 
ventilating the air space, the vents being led to the open air 
and their outlets being fitted with a wire gauze diaphragm, 
which can be easily removed for renewal. 


5. Fireproof Insulation—The insulation in way of 
coal bunkers and of any surfaces exposed to excessive heat, 
is to be silicate cotton, or other approved fireproof material, 
the wood grounds are to be fireproofed and asbestos strips 
are to be fitted between the wood grounds and the steel work 
to which they are attached. 


Brine leads in bunkers may be packed with granulated 
cork, but there is to be a thick outer covering of silicate 
cotton and the whole protected by steel plates. 


6. Watertight Bulkhead Fittings—Where cooling 
pipes pass through watertight bulkheads, or deck plating, 
the fittings and packing of the stuffing-boxes are to be both 
fireproof and watertight. 


7. Cargo Battens.—(a) Cargo battens are to be pro- 
vided for the floor or deck and the walls of the chambers 
previous to loading refrigerated cargoes. 


(b) Those for the walls of the chambers are to be 
fastened and should be at least 50 x 50 mm., one batten being 
placed over each frame or ground, the others being inter- 
mediately arranged to suit the class of cargo. 


(c) The cargo battens for the floors or decks of the 
chambers are to be fitted to suit the class of cargo. 


(d) The tunnel top insulation is to be fitted with 
75 x 75 mm. battens. 
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8. Thermometer Tubes.—(a) The number and position 
of the thermometer tubes in the insulated ehambers should 
be submitted for consideration. 


(>) Thermometer tubes, their flanges and covers are to be 
insulated from the deck plating and on weather decks they 
are to be so arranged that water will not run down when 
taking the temperatures. 


(c) The inside diameter of thermometer tubes is to be 
not less than 50 mm. and the tubes are to be out of contact 
with cold decks. 

(d) Where the thermometer tubes and cooling pipes 
pass through compartments or chambers other than their 
respective insulated chambers they are to be efficiently 
insulated. 


9. Protection of Pipes.—All pipes, including air and 
sounding pipes, which pass through or into insulated 
chambers are to be well insulated in order to prevent the 
formation of ice inside the pipes. 


10. Draining Arrangements.—(a) Provision is to be 
made for draining the inside of all insulated chambers. 
Drains from lower holds to bilges are to be fitted with liquid 
sealed non-return bilge traps. 


Drains from ‘tween deck chambers to the hold bilges 
are to be fitted with liquid sealed traps. 


(b) Where practicable, sluices, scupper or drain pipes, 
which may permit drainage from compartments outside the 
insulated chambers into the bilges of the latter, should not 
be fitted; but, in the event of their being fitted, means 
are to be provided for blanking them off when the chambers 
are being used for carrying refrigerated cargoes. 


11. Sounding Pipes.—Where sounding pipes are fitted 
in way of insulated chambers their deck connections are to 
be so arranged that they will be insulated from the deck 
plating in order to prevent the formation of ice inside the 
sounding pipes. 


12. Brine Cooling Systems.—(a) Where the brine 
system of refrigeration is employed the brine circulating 
pipes and tanks should not be galvanised on the inside. 


(b) In cases where internally galvanised tanks or cooling 
pipes are fitted, the brine cooling and return tanks, if closed, 
are each to be provided with a ventilating pipe or pipes led 
to the open air in a situation where no danger will be 
incurred from the issuing gas and each ventilating pipe 
must be fitted with a wire gauze diaphragm which can be 
easily removed for renewal. 
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(c) Where the tanks are not closed, the compartments 
in which they ate situated must be efficiently ventilated. 


(d) The brine pipes in each refrigerated chamber are to 
be arranged in not less than two sections, but particulars of 
the number and arrangement of sections are to be submitted 
for cousideration. Valves or cocks are to be fitted so that 
any section can be shut off when necessary. 


(e) The thickness of the brine pipes at the bottom 
of the screw threads should not be less than 2,5 mm. 


SPARE GEAR. 


Section 4. 1. The following spare gear will be 
required in all cases :— 


Lengths and bends of piping of each size used, 
together with flanges, couplings and screwing 
apparatus. 


Sundry cocks, valves, flanges and fittings. 
Assorted bolts, studs and nuts. 

A quantity of packings and joint rings. 

One complete set of crank shaft coupling bolts. 
One complete set of motor coupling bolts and washers. 


One compressor piston and rod complete for each size 
used. 


One set of compressor suction and delivery valves 
with rings and boxes for each size used. 


One complete set of packing for the compressor 
piston rod for each size used. 


One gas regulator valve complete. 


One set of valves for water circulating, air and brine 
pumps for each size used. 


In cases where approval is given to alternative 
arrangements under Section 2, clause 3, 
additional spare gear may be required according 
to the circumstances of the case. 


2. Where steam driven air circulating fans are fitted, 
the following spare gear will be required :— 


For each size used :— 
1 crank shaft. 
1 steam piston and rod complete. 
1 steam cylinder cover. 


1 set of connecting rod top and bottom end, and 
bearing bushes, and bolts complete. 
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3. Where the refrigerating machinery or its auxiliaries 
are electrically driven, the following spare gear will be 
required :— 

(a) For the generators, motors, control gear and switch- 
board, a set of spare gear in accordance with Section 18 of 
the Rules for Electrical Equipment. 


(b) For electrically driven air circulating fans the 
following spare gear will be required :— 


1 shunt field coil of each size and type used. 


1 armature of each size used, complete with shaft. 


4. Where the refrigerating machinery is driven direct 
by oil engines, the proposed spare gear for the engines is to 
be submitted for consideration. 


PERIODICAL SURVEYS. 


Section 5. 1. A complete Survey as detailed in 
clause 8 is to be held every six months. 


2. In the cases of vessels engaged on voyages of three 
months’ duration, or less, a modified survey as detailed in 
clause 9 is to be held in about three months’ time after the 
date of the complete periodical survey. 


3. A loading port survey, as detailed in clause 10, is 
to be held every voyage in the case of vessels engaged on 
voyages of more than two months’ duration, but where the 
voyages are of shorter duration, this survey need only be 
held at intervals of two months. 


In the case of vessels of less than 1130 cubic metres 
capacity engaged on voyages of only a few days’ duration, 
the modified survey required in clause 2 would be accepted 
in lieu of the above mentioned loading port survey. 


4, Where any essential repairs or renewals are effected 
to the refrigerating machinery or insulation, these must be 
carried out under the inspection, and to the satisfaction, of 
the Society’s Surveyors. Repairs and renewals effected at 
ports where there is no Surveyor to this Society must be 
surveyed by one of the Society’s Surveyors at the earliest 
opportunity. 

5. Where, in any case, only part of the requisite 
examination is held, the certificate will be endorsed with 
the statement of what is required to complete the survey. 


6. The date following the record Lloyd's R.M.C. (in 
red) indicates the date of the last complete periodical survey 
of the refrigerating machinery and appliances, as detailed in 
clause 8. 
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7. Complete Periodical Survey.—The complete 
periodical survey required in clause 1 will consist of the 
following :— 


(a) The machinery is to be examined under working 
conditions, and, according to the system of refrigeration 
employed, the following data are to be noted :— 


The temperature of the delivery and return air at 
the direct expansion or brine cooled batteries, or of the 
outflow and return cooling brine; the temperatures of 
the refrigerated chambers, atmosphere, cooling water 
inlet and discharge, and of the gas in the condensers 
and evaporators, also the density of the brine. It is 
recommended that the examination of the machinery 
under working conditions should be made upon the 
vessel’s arrival at the port of discharge, before the cargo 
is fully discharged. 


(b) The steam pipes, water pipes and connections, the 
crank shaft and bearings, the connecting rods, the engine 
cylinders and their pistons and valves, the compressors and 
pistons and their piston rods, gland and neck bushes and 
valves, the steam condenser water and steam sides, the gas 
condenser coils and the evaporator coils or direct expansion 
battery piping and the water and brine sides of their respective 
shells or tanks as far as practicable, the working parts of the 
water and brine circulating pumps, of the air and feed pumps 
and of the fan engines are to be examined. 


Starting and injection air receivers in connection with 
oil engines are to be examined at the Special Surveys Nos. 
1, 2 and 8 and their pipes and fittings are to be cleaned and 
examined annually. 


(c) The refrigerating liquid pipes, separators and re- 
ceivers, and the gas return pipes are to be examined externally 
as far as practicable. 


(d) Where wrought iron or steel piping is employed for 
the gas condenser coils, these coils are to be drawn for 
examination and tested to 70 kg. per cm. hydraulic pressure 
for NH, and 175 kg. per cm*. hydraulic pressure for CO,, at 
intervals of four years. 


Where copper piping is employed for the gas condenser 
coils, these coils are to be tested in place after six years to 
175 kg. per cm’. hydraulic pressure, and at the twelfth year, 
and each succeeding six years, they are to be drawn for 
examination and tested to 175 kg. per em. hydraulic pressure. 


(e) Where the refrigerating machinery or its auxiliaries 
are electrically driven, a general examination of all the 
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generators, motors and their control gear, and cables, is to 
be made, and the insulation resistance measured on the 
occasion of each Periodical Survey. The insulation resistance 
is to be not less than 100,000 ohms, and for the purpose of 
this test each item may be taken separately. 


One of the engines or turbines driving the generators, 
together with the generator and one of the compressor 
motors, is to be opened up and examined completely every 
12 months in regular rotation. 


(f) Where auxiliary machinery is fitted, the working 
parts of the same are to be examined. 


(g) The spare gear is to be examined. 


(h) Special attention is to be given to the condition of 
the compressors, including their pistons and valves, rods, and 
gland and neck bushes. 


(i) The brine pipes and brine return tanks, and the direct 
expansion cooling pipes and their connections, where fitted, 
are to be carefully examined as far as practicable. 


Every four years sufficient insulation is to be stripped 
from groups of brine pipe leads in bunkers or near boilers 
to permit of the condition of the pipes being ascertained. 


(j) Where the brine may escape to the bilges, the 
cement in way of the latter is to be examined. 


(k) The insulation throughout the cargo chambers is to 
be carefully examined. Where charcoal, silicate cotton, 
granulated cork or similar media are employed for insulating 
purposes, the insulation is to be carefully examined for 
fullness and dryness by boring where necessary... The test 
holes are to be efficiently closed. Special attention is to be 
paid to the insulation under trunks and hatches where 
dampness may accumulate, to the sides under stringers and 
under decks, and to the tunnel tops. All bilge hatches are 
to be removed, the bilges cleared and the suction pipes, 
suction roses and sounding pipes are to be examined. 
Hatches, air trunkways and thermometer tubes, with their 
connections and fastenings, are to be examined, and where 
trunkways pass through watertight bulkheads, the watertight 
doors are to be examined and worked. 


(2) The air trunkways are to be made as airtight as 
practicable, and their fastenings secure. 


(m) Where brine pipes are fitted, these should be 
examined under frosted conditions where praciicable. 
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(n) Where direct expansion pipes are fitted, these are to 
be examined whilst under the full working conditions. 


(0) Sea injection valves are to be opened and examined 
whenever the vessel is in dry dock. 


8. Modified Survey.—The modified survey required in 
clause 2 will consist of the following :— 


(a) Provided the machinery when tested under working 
conditions is found to be satisfactory, the following parts 
only will be required to be examined, viz. :— 


Air and other compressors and their valves. 
Expansion cylinders and valves in dry air machines. 
The spare gear. 
(4) The insulation to be examined generally, and tested 
if necessary. 
(c) The air trunkways to be examined. 


(d) Where brine pipes are fitted, these should be 
examined under frosted conditions where practicable. 


(e) Where direct expansion pipes are fitted, these are 
to be examined whilst under the full working conditions. 


71, Fencnurcn Street, Lonpon, E.C.3. 
29th October, 1936. 
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9. Loading Port Survey.—(a) If the machinery and 
insulation have been surveyed and passed at a home port, 
the further survey required at a loading port will consist of 
an inspection to ascertain that the chambers are clean, that 
the brine pipes are free from leakage, that the cargo battens 
are in good order and that no damage has been sustained to 
the insulation prior to the loading of the refrigerated cargo, 
and also of a test of the refrigerating machinery under 
working conditions, the temperatures in the chambers being 
noted. 


(b) If the vessel loads at more than one port, one 
survey only at a loading port will be required, provided it 
includes the examination of all insulated chambers. 


(c) If there is not a Surveyor to the Society available 
at the loading ports, or if there is not one obtainable from 
a port within a reasonable distance, this survey may be held 
at a port where the outward cargo is discharged; or the 
Committee will accept the report of a survey held at the 
loading port by a Surveyor appointed by Lloyd’s Agent; or 
(in any case where there is no Lloyd’s Agent) the report of 
a survey held by a reliable Surveyor, if available; or (if 
no such Surveyor is available) a report signed by two 
competent Engineers of the vessel. 


By order of the Committee, 


MALCOLM K. SCOTT, 
Secretary. 
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QUALITY AND TESTING OF SHIP STEEL AND 
BOILER MATERIAL. 


STEEL PLaTES, BARS AND ANGLES. 


Section 1. 1. General Regulations.—The stecl 
used in the construction of vessels or boilers intended for 
vessels classed, or proposed for classification, in the Society’s 
Register Book, is to comply with the tests described 
hereafter. 


2. Process of Manufacture.—The steel is to be made 
by the Open Hearth process, Acid or Basic. 


3. Freedom from Defects.—The finished material is to 
be free from cracks, surface flaws, and lamination. It is also 
to have a workmanlike finish, and must not have been 
hammer-dressed. 


4. Testing and Inspection.—(a) The prescribed tests 
and inspections are to be made at the place of manufacture 
prior to despatch ; but, in the event of any of the material 
proving unsatisfactory in the course of being worked into 
vessels or into boilers, such material shall be rejected, 
notwithstanding any previous certificate of satisfactory 
testing, and such further tests of the material from the 
same charge may be made as the Surveyor may consider 
desirable. 


(4) All test pieces are to be selected by the Surveyor 
and tested in his presence, and he is to satisfy himself 
that the prescribed conditions are fulfilled. 


5. Additional Tests before Rejection.—(«) Where 
any of the test pieces first selected by the Surveyor do not 
fulfil the test requirements, two further tests of the same 
kind may be made from the same plate or bar, but where 
either of these fail, the plate or bar from which the test 
pieces were cut is to be rejected. In all such cases further 
tests are to be made before any material from the same 
charge can be accepted. 


(b) Where a tensile test piece breaks outside the middle 
half of its gauge length, and the elongation is less than that 
required by the Rules, the test may, at the Maker’s option, be 
discarded and another test be made of the same plate or bar. 


6. Branding.—(a) Every plate and bar is 
to be clearly and distinctly marked by the Maker 
in two places with the Society’s brand, thus :— 
indicating that the material has complied with 
the Society’s tests. 

(v) Plates or bars bearing this brand are not to be 
forwarded from the Steel Works until the prescribed tests 
have been made by the Surveyor, and the mill sheets have 
been signed by him. All plates and bars are also to be 
legibly stamped in two places with the Maker’s name or 
trade mark, and the place where made. They are also to be 
stamped with numbers or identification marks by which 
they can be traced to the charge from which the material 


was made. 


7. Defacing of Rejected Material—In the event of 
the material failing, in any case, to withstand the prescribed 


tests, the Surveyor is to see that the Society’s e 
brand stamped on the plates and bars by the e 
Maker has been defaced by punch marks @ ® e 
extending beyond the brand in the form of 

a cross, thus :— @ 


denoting that the material has been rejected. 


8. Maker’s Certificate-——Before the mill sheets are 
signed by the Surveyor, the Maker is required to furnish 
him with a certificate guaranteeing that the material has 
been made by the Open Hearth process, and that it has 
been subjected to, and has withstood satisfactorily, the 
required tests in the presence of the Surveyor. The 
following form of certificate will be accepted if printed on 
each mill sheet with the name of the firm, and initialled by 
the Test House Manager :-— 

“We hereby certify that the material described 
below has been made by the Open Hearth process, and 
is that which has been satisfactorily tested in the 
presence of the Surveyor in accordance with the Rules 
of Lloyd’s Register.” 


9. Facilities for Inspection—The Maker is to adopt 
a system of marking the ingots, billets, slabs, plates, bars, and 
other material which will enable all finished material to be 
traced to the original charge, and the Surveyor must be 
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given every facility for tracing all plates and bars to their 
respective charges, and for witnessing the required tests. 
When the Surveyor is satisfied with the material and with 
the results of the tests, he is to be furnished with two copies 
of the advice notes of the material for his signature, one of 
which is to be forwarded by the Manufacturer to the Ship- 
builder or Boiler Maker, and the other is to be forwarded by 
the Surveyor to the Surveyors at the port where the vessel or 
boiler is to be built. 


10. Steel not produced where Rolled.—Where steel is 
not produced in the works at which it is rolled, a certificate 
is to be supplied to the Surveyor, stating the Open Hearth 
process by which it was made, the name of the Steel Maker 
who supplied it, also the numbers of the charges for reference 
to the books of the Steel Maker. The number of the charge 
is to be marked on each ingot or billet for the purpose of 
identification, and the finished plates and bars are also to be 
legibly stamped in two places with the Maker’s name or trade 
mark, and the place where made. They are also to be stamped 
with numbers or identification marks by which they can be 
traced to the charge from which the materia! was made. 


11. General.—In addition to the tests described here- 
after the material may be subjected to further tests at the 
discretion of the Surveyors. 


12. Steel of other Tenacity.—When desired by Owners 
and Builders, consideration will be given by the Committee 
to proposals for the use of steel of other tenacity than is 
provided for in the Rules. 


STANDARD TEST PIECES. 


Section 2. 1. Tensile Test Pieces.—The tensile 
strength and ductility are to be determined from Standard 
test pieces cut lengthwise or crosswise from the rolled 
material. Where material is annealed or otherwise treated 
before despatch, the test pieces are to be similarly and simul- 
taneously treated with the material before testing. 


2. Plates.—(a) Wherever practicable the rolled surfaces 
are to be retained on two opposite sides of the test piece. 
The elongation is to be measured on a Standard test 
piece having a gauge length of 200 mm. 


(5) For material more than 22 mm. in thickness the 
width of the test piece between the gauge points is not to 
exceed 88 mm.; for material 22 mm. to 9,5 mm. in thick- 
ness, inclusive, the width is not to exceed 51 mm.; for 
material less than 9,5 mm. in thickness the width is not to be 
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more than 63 mm. In other respects the test pieces are to 
conform generally to the Standard test piece A. 
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3. Round Bars.—(a) Bars may be tested full size as 
rolled, or they may be turned down to a convenient size, 
and if tested 25 mm. in diameter, or under, the test piece 
is to have a gauge length of 8 times the diameter. Where 
enlarged ends are used the length of the parallel portion 
is not to be less than 9 times the reduced diameter of the 
test piece (see Standard test piece B). 


The sectional area of the test piece is not to be less 
than 160 mm’. 


TEST PIECE B. 
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\<---Parallel for a length of not less than 8 times the diameter.--- 3 


« =-With enlarged ends :—Parallel for a length of not less than 9 times==.3! 
the reduced diameter. 


(+) Where bars are above 25 mm. diameter, and are 
tested full size as rolled, or have been turned down and the 
resulting test piece is above 25 mm. diameter, a gauge 
length of 4 times the diameter may be used if preferred by 
the Manufacturer, in which case an increased elongation will 
be required, as specified in Sections 5 and 6. Where enlarged 
ends are used, the length of the parallel portion is not to be 
less than 44 times the reduced diameter (see Standard test 
piece C). 


TEST PIECE C. (BRITISH STANDARD TEST PIECE F.) 
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4. Straightening of Test Pieces.—Any straightening 
of test pieces A, B and © which may be required is to be 
done cold. 


BEND TEST PIECES AND TESTS FOR SHIP AND 


BOILER STEEL. tele“? Ars x0 


Section 8. 1. Number of Bend Tests for Ship 
Steel.—A cold or temper bend test is to be taken from each 
plate or bar as rolled, and these tests are to be in about equal 
numbers from each charge; but a cold bend test is to be 
taken from all plates specially marked for cold flanging. 


2. Number of Bend Tests for Boiler Steel. (qa) 
Plates.—A cold or temper bend test piece is to be taken from 
each plate as rolled. For plates exceeding 2500 kg. in weight 
one bend test piece is to be taken from each end. 

The bend tests from shell plates, butt straps and other 
plates which have not to be flanged or worked in the fire or 
which when in use are not to be exposed to flame, are to be 
cold bend tests. The bend tests from plates which have to 
be flanged or worked in the fire or which when in use will 
In the 
cases of shell plates permitted to have a tensile strength 


be exposed to flame are to be temper bend tests. 


above 53,5 kg. per mm* one temper bend is to be 
made in addition to the cold bends above specified in the 
case of each plate which is above 53,5 kg. per mm”. 


(b) Angle Bars.—A cold or a temper bend test is to 
be taken from each angle bar rolled. 


(c) Stay Bars.—A cold and a temper bend test are to 
be taken from every 15 stay bars as rolled from each charge. 


3. Cold and Temper Bend Test Pieces.—(a) Test 
pieces are to be sheared lengthwise or crosswise from plates 
or bars, and are not to be less than 38 mm. wide, but for 
small bars the whole section may be used. For rivet bars 
bend tests are not required. 

(v) In all cold bend tests, and in temper bend tests on 
test pieces 18 mm. in thickness and above, the rough edge or 
arris caused by shearing may be removed by filing or grinding, 
and test pieces 25 mm. in thickness and above may have the 
edges machined, but the test pieces are to receive no other 
preparation. ‘The test pieces are not to be annealed unless 
the material from which they are cut is similarly annealed, in 
which case the test pieces are to be similarly and simultaneously 
treated with the material before testing. 

(c) For small sectional material these bend tests may be 
made from the flattened bar. 


4, Bend Tests.—(a) For temper bend tests the test 
pieces are to be heated to a blood red and quenched in water 


at a temperature not exceeding 27°C. The colour is to be 
judged indoors in the shade. 


(6) For both cold and temper bends the test piece is to 
withstand, without fracture, being doubled over until the 
internal radius is equal to 14 times the thickness of the test 
piece, and the sides are parallel. 


(c) Bend tests may be made either by pressure or by blows. 


TESTS FOR SHIP STEEL. 


Section 4. 1. Number of Tensile Tests. Plates 
and Sectional Material. When the Surveyor is in constant 
attendance at the Steel Works one tensile test piece for 
plates or sectional material is to be taken from the finished 
material of each charge. 


Where the quantity of the material from one charge 
exceeds 25 metric tons, a second tensile test will be required ; 
also additional tests are to be made for every variation in thick- 
ness of 4 mm. in the plates or sectional bars from each charge. 


2. Tensile Tests.—(a) Plates.—The tensile breaking 
strength of steel plates, determined from Standard test 
pieces, is to be between the limits of 41 and 50 kg. 
per mm*. For plates specially intended for cold flanging 
and marked for identification, the tensile strength is to be 
between the limits of 41 and 47 kg. per mm*. In the 
case of material for purposes in which tensile strength 
is not important, the tensile test may be dispensed with and 
the bend test only be made, if so specified by the builders 
and approved by the Committee. The elongation, measured 
on a Standard test piece having a gauge length of 200 mm., 
is not to be less than 20 per cent for material of 9,5 mm. in 
thickness and upwards, and not less than 16 per cent for 
material below 9,5 mm. in thickness. 


(0) Angles, Bulb Angles, Channels, and Similar 
Sections.—The tensile breaking strength of angles, bulb 
angles, channels, and similar sectional material is to be 
between the limits of 41 and 50 kg. per mm*. In the 
case of material for purposes in which tensile strength is 
not important, the tensile test may be dispensed with and 
the bend test only be made, if so specified by the builders 
and approved by the Committee. The elongation, measured 
on a Standard test piece having a gauge length of 200 mm., 
is not to be less than 20 per cent for material of 9,5 mm. in 
thickness and upwards, and not less than 16 per cent for 
material below 9,5 mm. in thickness. 


3. Occasional Attendance at Steel Works (Steel for 
Shipbuilding Purposes)—(a) When the Society’s Surveyor 
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is not in constant attendance at the Steel works, the Makers 
themselves may, with the written authority of the Society, 
comply with all the prescribed requirements, and furnish 
the Surveyor with a certificate to the effect that the 
Society’s Rules as to the testing of steel have been complied 
with in the case of the material submitted for approval. 
The Surveyor is then to make check tensile, cold, and 
temper bend tests from not less than one plate or bar in 
every batch of 50 or less in number, provided the batch be all 
from one charge. Where more than one charge is repre- 
sented, each charge is to be tested. Additional tests are 
also to be made for every variation in thickness of 
4 mm. made from one charge. The test pieces are to be 
selected by the Surveyor from the plates or bars, and not 
from shearings previously detached from them, and when 
marked by the Surveyor for testing they are to be followed, 
as far as practicable, through the different stages of prepara- 
tion until the tests are completed. 

(b) Where the tests are unsatisfactory, the whole of the 
material from the charge is to be rejected, and the Surveyor 
is to see that the Society’s brand is satisfactorily defaced. 


TESTS FOR BOILER STEEL. 


Section 5. All plates intended for cylindrical shells 
of pressure vessels which are to be welded, or where the 
thickness exceeds 45 mm., or where the internal diameters 
of the vessels are less than 100 times the thickness of the 
plates, should be efficiently normalised before the test pieces 
are cut off. 


2. Number of Tensile Tests—(a) Plates.—One tensile 
test piece is to be taken from each plate as rolled. For 
plates exceeding 2500 kg. in weight one tensile test piece is 
to be taken from each end. 


(0) Angle, Tee and Stay Bars.—One tensile test 
is to be made from each 15 or part of 15 bars rolled 
of each section or diameter from the same charge, but 
not less than two tensile tests are to be made unless the total 
number of bars rolled from the same charge is 8 or less 
than 8 and the bars are of the same section- or diameter, 
in which case one tensile test will suffice. For round bars 
of 45 mm. diameter and under, the numbers 50 and 20 are 
to be substituted for 15 and 8 respectively for determining 
the number of tests required. 


3. Tensile Tests. (a) Plates—The tensile break- 
ing strength of steel plates for shells and_ girders, 
determined from Standard test pieces, is to be between 
the limits of 44 and 55 kg. per mm’, but a range 
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of more than 6,3 kg. per mm’ will not be per- 
mitted in any one case. For plates intended for flanging 
or welding, and for combustion chambers and furnaces, 
the tensile breaking strength is to be between the limits 
of 41 and 47 kg. per mm’*. The elongation, measured 
on a Standard test piece having a gauge length of 
200 mm., is not to be less than 20 per cent for material of 
9,5 mm. in thickness and upwards required to have a 
tensile breaking strength between the limits of 44 and 
55 kg. per mm’. ; and not less than 23 per cent for material 
of 9,5 mm. in thickness and upwards required to have a 
tensile breaking strength between the limits of 41 and 
47 kg. per mm’. 


(¥) Angle and Tee Bars.—The tensile breaking 
strength of angle and tee bars is to be between the limits 
of 44 and 50 kg. per mm’., with an elongation of not less 
than 20 per cent measured on the Standard test piece A. 


For plates, angles, or tee bars under 9,5 mm. in thickness 
the elongation may be 3 per cent, but not more than 3 per 
cent below the prescribed elongations. 


Wherever practicable the rolled surfaces are to be 
retained on two opposite sides of the test pieces. 


(c) Stay Bars.—The tensile breaking strength of 
longitudinal stay bars is to be between the limits of 44 
and 55 kg. per mm’. with an elongation of not less 
than 20 per cent measured on the Standard test piece B, 
or 24 per cent measured on the Standard test piece C; 
but a range of not more than 6,3 kg. per mm’. shall 
be permitted in any one case. For steel bars for combustion 
chamber stays the tensile breaking strength is to be between 
the limits of 41 and 47 kg. per mm’. with an elongation 
of not less than 23 per cent measured on the Standard test 
piece B, or 28 per cent measured on the Standard test 
piece C. 


(d) Special Quality Steel for Boilers.—When steel 
material is proposed having other tensile strength than that 
specified in this Section, the proposed limits of tensile strength 
and elongation should be submitted for consideration. 


TESTS FOR RIVET BARS AND MANUFACTURED 
RIVETS. 
Section 6. 1. Testing of Material._—All material 
from which rivets are manufactured is to be tested. 


Rivets are not to be manufactured from steel or ingot 
iron bars in which the sulphur segregates and other non- 
metallic substances are concentrated in the core. To ensure 
this, a sulphur print is to be taken from the material of each 


charge, and where the weight of bars as rolled from one 
charge exceeds 10 metric tons, additional sulphur prints 
may be taken. 


2. Number of Tests.—(a) In the case of steel bars, 
one tensile test piece is to be taken from each charge used 
for rivet bars; but where the weight of bars as rolled from 
one charge exceeds 10 metric tons, an additional tensile test 
is to be made from each further 10 metric tons or portion 
thereof. 

(b) In the case of wrought iron bars, two tensile tests 
shall be taken from every three metric tons or portion thereof 
in each batch of any order presented for inspection, except 
that, in the case of lots of one metric ton or less, one tensile 
test shall be accepted. 

(c) In the case of ingot iron bars, one tensile test piece 
is to be taken from each charge used for rivet bars; but 
where the weight of bars as rolled from one charge exceeds 
10 metric tons, an additional tensile test is to be mate from 
each further 10 metric tons or portion thereof. 


3. Tensile Tests.—(a) The tensile breaking strength 
of steel rivet bars is to be between the limits of 41 and 
47 kg. per mm*. of section with an elongation of not less 
than 25 per cent of the gauge length of eight times the 
diameter of the test piece, measured on the Standard test 
piece B, or 80 per cent measured on the Standard test piece 
©. The bars may be tested the full size as rolled. 

(b) The tensile breaking strength of wrought iron rivet 
bars is to be between the limits of 33 and 39 kg. per mm?. 
The elongation is to be not less than 22 per cent of the 
gauge length of eight times the diameter of the test piece, 
measured on the Standard test piece B. 

(c) The tensile breaking strength of ingot iron rivet 
bars is to be between the limits of 33 and 89 kg. per mm?2., 
with an elongation of not less than 25 per cent of the 
gauge length of eight times the diameter of the test piece, 
measured on the Standard test piece B, or 30 per cent 
measured on the Standard test piece C. The bars may be 
tested the full size as rolled. 


4, Nicked Bend Tests.—(a) In the case of wrought 
iron bars one nicked bend test shall be taken from each three 
metric tons of material or portion thereof in each batch of 
any order presented for inspection. 

(b) The test pieces shall be lightly and evenly nicked 
on one side with a sharp cutting tool, and bent back at this 
point through an angle of 180°. ‘They shall show a clean 
fibrous fracture, free from slag or dirt or any coarse 
crystalline structure. 
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5. Manufactured Rivets.—Rivets selected by the 
Surveyor from the bulk are to withstand the tests described 
hereafter. 


Fig. 2. 


(a) The rivet shanks are to be bent cold, and hammered 
until the two parts of the shank touch in the manner shown 
in Fig. 1, without fracture on the outside of the bend. 


(b) The rivet heads are to be flattened, while hot, in 
the manner shown in Fig. 2, without cracking at the edges. 
The heads are to be flattened until their diameter is 24 
times the diameter of the shank. 


(c) In the case of steel or ingot iron rivets, samples are 
to be selected by the Surveyor for examination by means of 
sulphur prints, to ensure that the material is free from 
marked central segregation. 


SPECIAL QUALITY STEEL FOR SHIPBUILDING. 
Regulations for Testing. 

Section 7. 1. Process of Manufacture.—The steel 
is to be made by the Open Hearth Process, Acid or Basic, ab _ 
works recognised by the Committee. 

2. Freedom from Defects.—The finished material is 
to be free from cracks, surface flaws and laminations. It 
is also to have a workmanlike finish, and must not be 
hammer dressed. 

3. Testing and Inspection.-—The prescribed tests and 
inspections are to be made at the place of manufacture from 
the plates or bars in the condition in which they will be 
despatched ; in the event of any of the material proving 
unsatisfactory in the course of being worked into the vessels, 
such material shall be rejected, notwithstanding any previous 
certificate of satisfactory testing, and such further tests of 
the material from the same charge may be made as the 
Surveyor may consider desirable. 

All test pieces are to be selected by the Surveyor and 
tested in his presence, and he is to satisfy himself that the 
prescribed conditions are fulfilled. 

4. Tensile Test Pieces.—The tensile strength, ductility, 
and limit of proportionality (as defined below) are to be 
determined from standard test pieces cut lengthways from 
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the bar, and 50 per cent lengthways and 50 per cent cross- 
ways from the plate. 

Where material is annealed or otherwise treated before 
despatch, the test pieces are not to be cut off until the 
annealing or treating process has been completed. 

5. Standard Test Pieces.—The test pieces are all to be 
of standard form as described in Section 2 of the Society’s 
Rules for the Quality and Testing of Materials. 

6. Tensile Strength.—The tensile breaking strength 
is not to exceed 60 kg. per mm?. with a range of not more 
than 8 kg. per mm?. in any one case ; the elongation is to be 
not less than 20 per cent measured on a gauge length of 
200 mm. 

7. Limit of Proportionality—The material must 
satisfy a test for limit of proportionality of not less than 
24 ke. per mm”, the elastic properties being determined by 
means of a Ewing extensometer, or other approved extenso- 
meter, of 200 mm. gauge length. The tests shall be carried 
out as follows :— 

(a) A load of 3 kg. per mm?. of section shall be 
applied to the test piece and an extensometer reading 
taken. 

(b) The load shall be increased to 24 kg. per mm’. 
of section and a second reading taken. 

(c) The load shall be reduced to 3 kg. per mm®. and 
a third reading taken. 

(d) The third reading shall not exceed: the first 
reading by more thar ‘01 mm. 

8. Number of Test Pieces.—One tensile test piece is 
to be made from at least every fifth plate or bar, as rolled, 
from each charge. This test piece is to be used for deter- 
mining both the limit of proportionality and the tensile 
strength. The Surveyor should select a sample from each 
variation of thickness of 2,5 mm. in the plates or bars from 
each charge. 

9. Cold Bend Tests.—A cold bend test is to be taken 
both lengthways and crossways from every plate (bars length- 
ways only). The test pieces are to withstand without frac- 
ture, being doubled over until the internal radius is equai 
to one anda half times the thickness of the test pieces and 
the sides are parallel. 

10. Preparation of Test Pieces.—The test pieces are to 
be carefully prepared in the usual manner. 

11. Additional Tests before Rejection.— Where any of 
the test pieces first selected by the Surveyor do not fulfil the 
above requirements, two further tests of the same kind may 
be made from the same plate or bar, but where either of 
these fail the plate or bar from which the test pieces were 
cut is to be rejected. 
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In addition to the tests described above, the material 
may be subjected to further tests at the discretion of the 
Surveyor. 


12. Branding.—In addition to the Manufacturer’s 
name or Trade Mark and the place where made, and the 
numbers and identification marks laid down by the Society’s 
Rules, each plate or bar is to be distinctly branded in two 
places with the Society’s brand LR. and, in addition, with 
letters SPL., thus :-—LR. SPL. in one stamp. 


13. Defacing of Material.—In the event of the 
material failing, the brand is to be defaced in the usual 
manner. 


14. Submission of Plans.—When it is desired to use 
this material in the construction of vessels intended to be 
classed in the Society’s Register Book, plans showing the 
reduction of scantlings proposed should be submitted for the 
consideration of the Committee. 


15. Alternative Proposals.—The Committee will con- 
sider proposals for the use of special quality steel having 
limits different from those prescribed above, provided full 
particulars as to the properties and manufacture of the 
material are submitted for consideration. 


SPECIAL IRON FOR SCREW STAYS FOR 
COMBUSTION CHAMBERS. 

Section 8. General.—In order that iron screw stays 
may be approved of the same size as would be required for 
mild steel the iron must withstand the tests described 
hereafter. 


1. Number of Tensile Tests.—The bars as rolled are to 
be placed in batches of 20, and one tensile test piece is to be 
taken from each batch. If this is unsatisfactory, two other 
bars are to be selected for test, but should either of these 
fail the batch is to be rejected. 


2. Tensile Test.—The tensile breaking strength is not 
to be less than 34 kg. per mm’, with an elongation of 
not less than 25 per cent measured on the Standard test 
piece B, or of 30 per cent measured on the Standard test 
piece C. 

3. Bend Tests.—(a) Test pieces, either of the bar as 
rolled or turned down to 25 mm. diameter, are to stand 
bending cold until the sides are parallel and the space 
between the two sides is not greater than the diameter of 
the test piece. 

(») One ordinary bend test piece is to be taken from 
each batch, and a similar test piece from each batch is to 
be lightly and evenly nicked on one side with a sharp 


RULES FOR QUALITY AND TESTING OF MATERIALS. 175 


cutting tool and bent back at this point through an angle 
of 180° by pressure or by a succession of light blows. The 
fracture must he clean, fibrous, free from slag or dirt or any 
coarse crystalline structure. If either of these tests is 
unsatisfactory, two other bars are to be selected for test, but 
should either of these fail the batch is to be rejected. 


QUALITY AND TESTING OF STEEL CASTINGS. 


Section 9. 1 Process of Manufacture—Steel for 
castings is to be made by the Open Hearth process, Acid or 
Basic, or by such other process as may be approved by the 
Committee. 


2. Heat Treatment.—All steel castings are to be 
thoroughly heat treated in a properly constructed furnace, 
which must permit of the whole casting being uniformly 
raised in temperature throughout its whole extent to the 
necessary intensity. The casting is to be allowed to cool 
prior to removal from the furnace, and if afterwards heated 
for any purpose it is again to be similarly heat treated 
if required by the Surveyor. 


3. Testing and Inspection —(~) The tests and inspec- 
tions hereafter described are to be made, preferably at the 
place of manufacture prior to despatch, but in the event of 
any casting proving unsatisfactory in the course of preparation 
or erection, such casting is to be rejected notwithstanding 
any previous certificate of satisfactory testing. 


(b) The tensile strength and ductility are to be deter- 
mined from standard test pieces, which are to be prepared 
from pieces cast on the casting. These pieces are not to be 
cut or partially cut from the castings until the heat treatment 
of such castings has been completed, nor until they have been 
stamped by the Surveyor. The test pieces are to be stamped 
by the Surveyor after the heat treatment. All test pieces are 
to be selected by the Surveyor and tested in his presence, and 
he is to satisfy himself that the conditions herein described 
are fulfilled. 


(c) Where the castings are to be used for purposes for 
which cast iron is ordinarily employed they need not be 
submitted to tensile and bend tests, but they are to be 
submitted to the hammering tests specified in clause 12. 


4. Number of Tests.—At least one tensile test and one 
cold bend test are to be taken from each casting. In castings 
of complex design, referred to in clause 11, at least two 


tensile and two cold bend tests are to be taken. Where a 
casting is made from more than one charge of steel, at least 
four tensile and four cold bend tests are to be taken from 
pieces cast as far apart as possible on the casting, some test 
pieces being taken from as near the top, and others from as 
near the bottom of the casting as practicable. 


5. Dimensions of Tensile Test Pieces.—The tensile 
test pieces are to be turned so as to have a diameter of 
14 mm. with a gauge length of 50 mm., or a diameter of 
20 mm. with a gauge length of 75 mm. or a diameter of 
25 mm. with a gauge length of 90 mm. 


6. Tensile Tests.—The tensile breaking strength deter- 
mined from test pieces of standard dimensions is to be 
between the limits of 41 and 55 kg. per mm’. with an 
elongation of not less than 20 per cent measured on the 
standard test piece. 


7. Dimensions of Bend Test Pieces.—The bend test 
pieces are to be machined to a rectangular section 25 mm. 
wide by 19 mm. thick, with the edges rounded to a radius 
of 1,5 mm. They are to be bent over the thinner 
section. The bending may be performed either by pressure 
or by blows. 


8. Bend Tests.—The bend test pieces are to withstand, 
without fracture, being bent cold through an angle of 120 
degrees, the internal radius of the bend being not greater 
than 25 mm. 


9. Additional Tests before Rejection.—Where either 
the tensile or bend test or both fail, and the Surveyor considers 
the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
casting, duplicates of the test or tests which failed are to 
be made if requested by the Maker. In such cases the 
quality of the casting is to be judged by the result of 
the duplicate test or tests and not by the original test or 
tests which failed. 


10. Percussive Tests.— Stern frames cast in one 
piece are to be let fall on hard ground (excavations being 
made to take bosses and other projections) after being raised 
through an angle of 45 degrees. Stern frames cast in more 
than one piece, rudders, steering quadrants, crossheads 
and tillers, are to be dropped on hard ground from a height 
of from 2 m. to 8m. according to the design, shape, and 
weight of the casting. 
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11. Castings of Complex Design.—Castings of complex 
design which would be liable to be deformed if submitted to 
the drop or percussive test, may have this test dispensed with 
provided two tensile and two cold bend tests are made upon 
pieces taken from positions as far apart as possible on each 
casting ; one tensile and one bend test being taken from as 
near the top and the others from as near the bottom of the 
casting as practicable. 


12. Hammering Tests.—All castings are to be slung up 
and well hammered to satisfy the Surveyors that the casting 
is sound and without flaw. For large castings the hammer 
used for this test is to be not less than 3 kg. weight. In 
the case of castings which are subjected to the percussive 
tests mentioned in clause 10, the hammering tests are to be 
applied after the percussive tests. 


13. Drilling Tests.—In the case of large steel castings 
the Surveyors are to supplement the foregoing tests by drilling 
small holes at such parts of the castings where experience 
shows that cavities and contraction cracks are most likely to 
occur, and at positions which are to be agreed upon between 
the Surveyor and the Manufacturer, in order to determine 
the soundness or otherwise of the casting. These holes are 
afterwards to be tapped and properly filled up with screw 
plugs. 


14. Branding.—Every casting after it has withstood 
satisfactorily the prescribed tests, is to be clearly and distinctly 
marked by the Society’s Surveyor indicating that the casting 
has complied with the Society’s requirements. 


QUALITY AND TESTING OF INGOT STEEL 
FORGINGS. 
Section10. 1. Process of Manufacture—(a) Ingot 
steel for forgings is to be made by the Open Hearth process, 


Acid or Basic, or by such other process as may be approved 
by the Committee. 


(6) The forgings are to be sound; they are to be made 
from sound ingots, and for all important forgings such as stern 
frames, rudder heads and main pieces of rudders upon 
which arms are shrunk, crank and other shafts, connecting 
rods and piston rods, the forgings are to be gradually and 
uniformly forged. The sectional area of the body of the 
forging (as forged) is not to exceed one-fifth of the sectional 
area of the original ingot, and no part of the forging (as 


Section 10 
MATERIALS 


LLOYD’S REGISTER OF SHIPPING. 


forged) is to have more than two-thirds of the sectional area 
of the original ingot. 


2. Heat Treatment. — All important ingot steel 
forgings are to be suitably heat treated in a properly con- 
structed furnace, which must permit of the whole forging 
being uniformly raised in temperature throughout its whole 
extent to the necessary intensity. If the forging be sub- 
sequently heated for any further forging, it is again to be 
similarly heat treated if required by the Surveyor. 


3. Testing and Inspection.—(a) The tests and inspec- 
tions hereafter described are to be made, preferably at the 
place of manufacture prior to despatch, but in the event of any 
forging proving unsatisfactory in the course of preparation 
or erection, such forging is to be rejected notwithstanding 
any previous certificate of satisfactory testing. 


(6) The tensile strength and ductility are tobe determined 
from standard test pieces which are to be prepared from sample 
pieces cut lengthwise from the forging from a part of not 
less sectional dimensions than the body of the forging. Such 
standard test pieces are to be machined from the sample 
pieces without forging down, and the sample pieces are not 
to be detached from the forging until the heat treatment of 
such forging has been completed. The test pieces are to be 
stamped by the Surveyor after the heat treatment. All test 
pieces are to be selected by the Surveyor and tested in his 
presence, and he is to satisfy himself that the conditions 
herein described are fulfilled. 


4, Number of Tests.—At least one tensile and one cold 
bend test piece are to be taken from each forging. Wherea 
number of articles are cut from one forging, one tensile and 
one cold bend test from this whole forging will be sufficient. 


5. Dimensions of Tensile Test Pieces.—The tensile 
test pieces are to be turned so as to have a diameter 
of 14mm. with a gauge length of 50 mm., or a diameter of 
20 mm. with a gauge length of 75 mm., or a diameter 
of 25 mm. with a gauge length of 90 mm. 


6. Tensile Tests.—(a) The tensile breaking strength 
determined from test pieces of standard dimensions is to be 
between the limits of 44 and 63 kg. per mm’., with a range 
not exceeding 6,3 kg. per mm? in any one forging with an 
elongation on the standard test piece of not less than 29 
per cent for 44 kg. steel, and 17 per cent for 63 kg. steel ; 


| 


for steels of intermediate strength the elongation should be | 


proportional, 


| 
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(b) Stern posts, propeller posts, rudders, and other ship 
forgings which are to be welded may be made of specially 
soft Open Hearth Ingot Steel instead of wrought iron, such 
steel to have a tensile breaking strength between the limits 
of 85 and 41 kg. per mm*, with an elongation on the 
standard test piece (Sec. 10, clause 5) of not less than 35 per 
cent for 35 kg. steel and 81 per cent for 41 kg. steel ; for 
steel of intermediate strength the elongation should be 
proportional. The remaining tests and requirements are to 
be as prescribed for ordinary ingot steel. 


7. Dimensions of Bend Test Pieces.—The bend test 
pieces are to be machined to a rectangular section 25 mm. 
wide by 19 mm. thick, with the edges rounded to a radius 
of 1,5 mm. ‘They are to be bent over the thinner section. 
The bending may be performed either by pressure or by blows. 


8. Bend Tests.—The bend test pieces are to withstand 
without fracture being bent cold through an angle of 180 
degrees, the internal radius of the bend being not greater 
than 6 mm. 


9. Where it is proposed to use ingot steel forgings of 
material of tensile strength other than specified above, the 
proposed limits of tensile strength and elongation and the 
radius of curvature for bend tests should be submitted for 
consideration. 


10. Additional Tests before Rejection.— Where either 
the tensile or bend test, or both, fail, and the Surveyor con- 
siders the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
forging, duplicates of the test or tests which failed are to be 
made if requested by the Maker. In such cases the quality 
of the forging is to be judged by the result of the duplicate 
test or tests and not by the original test or tests which failed. 


11. General.—The requirements as to heat treatment 
and testing are intended to apply to rudder heads and main 
pieces of rudders upon which arms are shrunk, to shafts of 
all descriptions, also to connecting rods and piston rods 
which require to be made in several heats. ‘They are not 
intended to apply to small forgings which during their last 
stage of manufacture are uniformly heated throughout. 


12. Special Quality Steel for Forgings.—Where 
steel material is proposed having other tensile strength than 
that specified in this Section, the particulars of the 
mechanical properties of the material should be submitted 
for consideration. 


N 


13. Forged Drums and Rotors.—In the case of forged 
drums and rotors which rotate at high speed, longitudinal, 
tangential and radial tensile, bend and impact tests should 
be made, and the proposed limits should be submitted for 
consideration. 


14. Branding.—Every forging, after it has withstood 
satisfactorily the prescribed tests, is to be clearly and distinctly 
marked by the Society’s Surveyor indicating that the forging 
has complied with the Society’s requirements. 


QUALITY AND TESTING OF BRONZE PROPELLERS 
AND BRONZE PROPELLER BLADES. 


Section 11. 1. Number of Tests.—At least one 
tensile test is to be taken from each casting. 


2. Dimensions of Test Piece.—The tensile test pieces 
are to be turned so as to have a diameter of 14 mm. or 20 mm., 
with a gauge length of 50 mm. 


3. Tensile Tests—The tensile breaking strength 
determined from test pieces of standard dimensions is to be 
not less than 44 kg. per mm? and the percentage of elongation 
measured on the standard test piece plus 0°635 times the 
tensile breaking stength, is to be not less than 48. In no 
case, however, is the percentage of elongation to be less 
than 15. 


QUALITY AND TESTING OF ANCHORS FOR STEAM 
VESSELS, SAILING VESSELS AND TUGS. 


Section 12. 1. Process of Manufacture.— (a) 
Anchors are to be made of forged wrought iron, or forged 
open hearth ingot steel, or cast steel; the use of Bessemer 
steel is prohibited. 


(b) Each important part of a forged anchor is to be 
plainly marked by the makers with the words “ Forged 
Wrought Iron,” or “ Forged Open Hearth Ingot Steel,” as 
the case may be. 


(c) Steel Anchor Shackles are to be forged and 
unwelded. 


2. Tests of Anchors.—All anchors, including Stream 
and Kedge anchors weighing more than 76 kg. inclusive 
of stock, are to be tested in accordance with the require- 
ments of the following table and the Certificates of Test 
produced. 
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Weight. Test. Weight. Test. Weight. Test. Weight. Test. Weight. Test. 
kg. kg. kg. kg. kg. kg. kg. ke. kg. kg 
370 9630 735 | 16290 1525 29060 2475 42190 4800 66180 
380 9790 760 16730 1550 29460 2515 42720 4825 66380 
395 10080 775 16980 1575 29820 2590 43680 4980 67580 
405 10240 825 17820 1625 30550 2665 44580 5980 68330 
420 10540 850 18270 1650 30970 2770 45800 o155 68880 
430 10740 865 18560 1675 31320 2860 46910 5310 70060 
445 11030 890 18910 1700 31720 2945 47980 5360 70410 
460 11830 950 19950 1730 32130 3050 49160 DDD 71720 
470 11480 965 20160 1805 33280 3125 49940 5560 71920 
4 ip Os eee £ 2 i 
\ 485 11780 1040 21470 1830 33640 3240 51170 5765 T3440 
: 495 11930 1065 21920 1855 33950 3300 51800 5995 75200 
B 510 12230 1080 22150 1895 34460 3455 58440 6225 76710 
520 12380 1120 22750 1930 35040 53760 6450 78120 
535 12630 1145 23140 1970 35520 55600 6705 79740 
545 12830 1180 23660 1980 35650 55900 6960 81330 
7 560 13080 1195 23900 20380 36300 57640 7215 $2910 
‘ 570 13280 1245 24690 2070 36880 58140 7495 84630 
585 13570 1270 25140 2135 37790 59440 777d 86370 
ae * ey errereree 
595 13780 1295 25540 2160 38100 60060 8075 87860 
610 14080 1345 26400 2250 39390 61200 
Tas 635 14530 1410 27330 2285 39870 62260 
660 14980 1425 27560 2335 40460 62850 
685 15380 1450 27970 2425 41590 64250 
710 | 15830 1500 28710 2440 41770 64600 


The weight given in the above table is either for stockless anchors or for the ordinary type excluding stock. 
For intermediate weights of anchors the tests may be obtained by interpolation. 


CAST STEEL ANCHORS. 

Section 18. 1. General.—aAll cast steel anchors in 
tddition to undergoing the statutory tests are to be subjected 
to the percussive, hammering and bending tests given below. 

These tests are to be carefully and completely made in 
the presence and to the satisfaction of the Society’s 
Surveyors. 


(6) An anchor of the Admiralty pattern is first to be 
raised vertically to the given height with its shank and 
arms in a horizontal position, and then let fall from that 
height. 
It is then to be raised a second time to the given 
height and suspended with the crown downwards. Two 
steel or iron blocks are to be placed underneath it, and 
the anchor is to be let fall from this position so that 
one of the blocks receives it on the middle of one arm, . 
and the other block receives it on the middle of the | 


2..Percussive Test.—(a) The anchor, or where 
anchors are made in more than one piece, each piece 
is to be raised a given height and then dropped on 


i a steel or iron slab, other arm. 
For weights of 760 kg. and below, the height is to be (c) The slab for the horizontal test is to be of steel or 
4,60 m., and for weights above 760 kg. the height is to be iron, well laid on a solid concrete foundation to the satisfac- 


3,65 m. 

The lowest part of the anchor or piece when suspended 
is to be at least the given height above the iron slab upon 
which it is to be dropped. 


tion of the Surveyor. 

(ad) If the slab on which the anchor falls is broken by 
the impact the test is to be repeated until a slab is made 
that does not break. 
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(e) The blocks for the vertical test are to be solid and 
of sufficient height to prevent the crown of the anchor from 
touching the slab, and are to be to thie satisfaction of the 
Surveyor. ; ; 

3. Hammering Test.—Providing the percussive test 
has been satisfactory, the anchor or piece is to be slung 
and thoroughly hammered over its parts with a sledge 
hammer weighing not less than 8 kg., and is required to 
give under this treatment such a clear ring in all its parts as 
shall satisfy the Surveyor that the casting is sound and that 
no flaws have developed by the application of the preceding 
percussive tests. 


4, Bending Test.—(a) Cast steel may be passed as 
sufficiently ductile for anchors when a piece of each casting, 
200 mm. in length, is cut from the casting, turned to 25 mm. 
in diameter, and is then bent cold by hammering through 
an angle of 90 degrees over a radius of 88 mm., without 
showing signs of flaw or fracture. 

(b) A piece is to be cast on each cast steel anchor, 
or on each portion of such anchor when it is made of more 
than one casting, and each piece is to be of sufficient size to 
enable one test piece of the size stated above to be cut out 
of it, or it may be (at the discretion of the Manufacturer) 
of sufficient size to enable four test pieces to be cut 
out of it. 

Where it is only of sufficient size to enable one test 
piece to be cut out of it, that piece is to be subjected 
to the bending test named in paragraph (@) above, and 
should it fail to withstand the test the casting is to be 
rejected. 

Where the piece is large enough to enable four test 
pieces to be cut out of it, one of these is to be turned in 
a lathe to 25 mm. in diameter for a length of 200 mm., 
and bent cold through an, angle of 90° over a radius 
of 88 mm., and should the piece withstand this test 
without flaw or fracture it shall be deemed to have withstood 
a satisfactory test for ductility. 

Should the one test piece not pass this test, all or any 
of the other three test pieces may be tested in a similar 
manner, and should any one of the four test pieces pass 
this test, the anchor, or part of the-anchor, as the case may 
be, shall be deemed so far satisfactory. 


5. Annealing.—Each anchor is to be properly and 
sufficiently annealed, and when so annealed stamped 
«Annealed Steel.” Annealing is not to be regarded 
as proper, or efficient, unless the process extends from 
three days for small anchors up to six days for large 
ones. 

n 2 


TESTS FOR CHAIN CABLES AND STREAM CHAINS. 


Section14. 1. Tests for Chain Cables and Stream 
Chains.—(a) All stud link chain cables and stream chains 
are to be tested in accordance with the requirements of the 
following Table and the certificates of test produced. 


Stup Link CHAIN CABLES. 


| Proved Minimum Proved | Minimum 
Mini- to Break- | Weight |Mini- to | Break- | Weight 
mum) Statu- ing per length}mum!} Statu- ing | per length 
Size.| tory Ke Test. | of Size.) tory Test. of 
| Test. | 30 metres. Test. 30 metres, 
| 


mm.| kilos. | kilos. | kilos. 


4 i=. 


11 34 50. 5180 95 50,5) 72300 101230) 1640 
13 “45 70 | 6860} 125 |52 76580 107200 1745 
14,5) 5 710) 8530) 145 154 | 82640)115600) 1875 


| 

“644 kilos. | kilos. | kilos. 
5 
| 


16 q110, 10660, 175 | 55,5 87880 122180 1990 


17,5 8670 | 13010 200 [57 | 92090 128800) 2090 


19 10240 | 15290 235 58,5) 97000 135800) 2205 


20,5 11! 900 | 17840, 280 
~ fa: | 
22 13700 | 20550| 315 


60 | 102000) 142800) 2320 


62 Pasi 152500) 2480 


23,5 15640 23460 365 > 114800 160000) 2605 


65 | 118200 165500, 2730 


66,5| 122200) 171100, 2870 


25 17720 26570 410 


27 | 20640| 30920} 480 


68 | 1261001176600, 3000 


28,5 23010 34510) 535 
5 69,5 130400 182400) 3145 


30 | 25520) 38210) 595 


31,5 28130| 42110) 655 |71 133800187400] 8280 


73 139700 195600) 8470 


74,5 143600 201000) 38620 


33 “30860 46800 720 
34700 52050) 810 


37690 56480) 880 |76 | 147300) 206800} 3770 


36,5 


77,5 151100 211500} 3925 


79 | 154800 216600 4075 


38 40940 59350!) 950 
39,5 44160 61770) 1025 


41 | 47630) 66700; 1100 [81 | 160400 224500 4285 


82,5] 164100] 229800] 4445 
84 | 167500! 234400) 4610 


42,5) 51200} 71700} 1175 


44. 54880) 76800 1265 


46 | 59970 $3940 1375 | 85,5) 171000 239300 4795 


47,5 63940 89470 1470 


87 | 174800 243900 4965 


89 | 179600) 251400) 5200 


| 
) 


1550 


49 68000} 95200 
1 
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(6) Unstudded close-link chains will be accepted as 
cables if tested in accordance with the requirements of the 
following Table and the certificates of test produced. 


SHort Link Cuan CaBLeEs. 


_ _| Proved Minimum Proved Minimum 
Mini to Break- | Weight |Mini-| to Break- | Weight 
mum) Statu- ing per length}mum) Statu ing | per length 
Size.| tory Test. of Size.| tory Test. of 

Test. 30 metres, Test 30 metres. 
mm.| kilos kilos. | kilos. |mm.| kilos kilos. kilos. 


11 2240) 4480) 110 |31,5) 18740) 37480] 700 
|~ 5 le { 

13 3190 6380 140 [33 20520) 41040] 770 

14,5 3920 7840 165 135 | 23090| 46180| 865 

16 4780 9560, 190 |36,5 25140 50280! 940 


220 |38 | 27280) 54560 


17,5 5760. 11520 1010 
19 6820 13640 - 260 139,5 29420 58840! 1090 
} | 
ns te : 
20,5 7920, 15840 305 |41 | 31700 63400] 1175 
22-9110 18220 345 | 42,5 34090 68180| 1260 
ints] ale ia | | 
23,5 10390 20780, 395 [44 36790. 73580! 1360 
25 | 11800 23600 445 46 89950. 79900) 1490 
|_|] | ab is ak an 
a Be } 
27 | 13710) 27420) 515 |47,5, 42580) 85160) 1595 
28,5 15290| 30580, 575 [49 | 45320, 90640| 1700 
| / 
es one Shy RET 
30 | 16980) 83960 635 |50,5 48180, 96360| 1810 
| | | 
Es u H | 
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TESTS FOR STEEL WIRE TOWLINES, HAWSERS 
AND WARPS, AND STANDING RIGGING. 


Section 15. 1. General_—Each Manufacturer is 
required to provide on his premises machines suitable for 
making the prescribed tests satisfactorily, and the works are 
to be at all times open to the inspection of the Society's 
Surveyors, who are empowered to retest any rope for which 
a certificate has been issued by the Manufacturer. 


2. Certificates —Printed forms of certificates, approved 
by the Committee, are to be signed by the Manufacturers, 
and will be supplied to them upon application to the 
Secretary. 


3. Quality of Ropes.—The Rules set forth hereunder 
apply to four qualities of galvanised steel wire ropes, one of 
which is suitable for steel wire standing rigging, and is com- 
posed of six strands of seven wires each. No fibre is to be 
used in the strands, a fibre core only being fitted. 


The other three qualities of rope are for towlines, 
hawsers and warps, and are designated respectively :—flexible 
steel wire rope, which is composed of 6 strands of 12 wires 
each ; special flexible, in which 6 strands of 24 wires each are 
used; and special flexible which has 6 strands of 30 wires 
each, a fibre core being fitted in each strand. 


4. Tests.—A portion of each steel wire rope is required 
to stand the tensile test prescribed in the Table, and may be 
pulled as a finished rope, or a short length of each of the 
wires composing the finished steel rope may be tested 
separately, in which case the minimum breaking load of the 
rope shall be considered to be the sum of the aggregate 
breaking loads of the individual wires, less a percentage for 
laying up, as follows :— 


Gare ahr} accede cans cones 5 per cent. 
6 96 IDiore a0. de. dex eh athe 
6x 24 Ate 10 y 
GMA OO? dictsicoaws a 


Each wire will be required to be capable of being 


twisted round itself not less than nine times, and of being 


untwisted eight times and straightened without breaking or 


splitting. 


RULES FOR QUALITY AND TESTING OF MATERIALS. 18] 


SIZES AND BREAKING TESTS OF STEEL WIRE Ropsgs. 


Standing Galvanised 
Circum- Rigging Flexible Galvanised Special 
ference | Wire > Wire Flexible Wire Ropes. 
of | Ropes. | Ropes. = : 
Ropes. | (a) sis (0) © | @ 
ns ai 6x12 | 6x24 ~ 6x30— 
mm. Kilogs. | Kilogs. | Kilogs. | Kilogs. _ 
25 1830 | 2030 2640 2640 
32 2950 3150 4470 3660 
88 | 4270 4880 | 6200 5490 
44 5890 6500 8840 7620 
51 7720 8430 11380 10160 
57 9650 10970 14940 13000 
64 11990 13410 18000 15450 
70 14530 15450 21440 19920 
76 17370 18900 26120 23880 
83 | 20480 | 22050 | 30180 | 26000 
89 | 28780 | 26110 35770 | 30580 
95 27330 | 29770 40540 | 35460 
102 380790 33730 45620 | 40750 
108 34850 | 36800 52330 46330 
114 39120 44000 59550 52230 
121 43690 47750 65640 58520 
127 53640 72040 65240 
133 78760 72350 
140 85750 77840 
146 92960 83600 
152 100700 93580 
159 106200 99900 
165 114100 106400 
172 122200 113000 
178 132800 | 121900 
190 | | 133900 
203 | | 151200 
SS ee eee ee 


71, FencHurcH STREET, Lonpon, E.C.3. 
29th October, 1936. 


QUALITY AND TESTING OF STEEL FOR STEAM, 
FEED, AIR AND OIL PRESSURE PIPES, 
AND SMOKE TUBES. 


Section 16. 1. Material.—The steel is to be made 
by the open hearth process. 


2. Tests for Steam Pipes, Feed Pipes and Com- 
pressed Air Pipes.—(a) Lap Welded and Riveted.—The 
tensile strength of the steel is not to exceed 44 kg. per mm®., 
with a minimum elongation of 25 per cent on a Standard 
test piece having a gauge length of 200 mm. 


(6) Solid Drawn.—The tensile strength of the steel is 
not to exceed 44 kg. per mm®., with a minimum elongation 
of 20 per cent on a Standard test piece having a guage 
length of 200 mm. 


3. Tests for Oil Pressure Pipes.—Solid Drawn.— 
The tensile strength of the steel is not to exceed 44 kg. per 
mm?., with a minimum elongation of 20 per cent on a 
Standard test piece having a gauge length of 200 mm. 


4. Tests for Smoke Tubes.—Lapwelded and Seam- 
less.—The tensile strength of the material is not to exceed 
44 kg. per mm*., with a minimum elongation of 20 per cent 
on a Standard test piece having a gauge length of 200 mm. 


By order of the Committee, 
MALCOLM K, SCOTT, 
Secretary. 
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STEEL MANUFACTURERS. 
The following firms having applied to have the steel produced by them tested by a Surveyor to this Society and their mode 


of procedure reported upon, their applications have been complied with and the Surveyors’ reports found satisfactory by the 
Committee. 


Firms IN GREAT BRITAIN AND IRELAND. 


Allen, Edgar, & Co., Lim., Imperial Steel Works, Tinsley, Sheffield. (Steel custings.) 
Appleby-Frodingham Steel Co., Lim., Scunthorpe, Lincs., 
Appleby Works. (Steel plates and blooms.) 
Frodingham Works. (Sections, bars and blooms.) 
Atlas (The) Steel Foundry and Engineering Co., Lim., Armadale, West Lothian. (Steel castings.) 
Babcock & Wilcox, Lim., Renfrew. (Small steel castings.) 
Baird, Archibald, & Son, Lim., Hamilton, near Glasgow. (Steel castings.) 
Baker Bessemer, J., Lim., Kilnhurst Steel Works, near Rotherham. (Jngots and forgings.) 
Barrow Hematite Steel Co., Lim., Barrow-in-Furness. 
Beardmore, William, & Co., Lim., Parkhead, Glasgow. 
Blackett, Hutton & Co., Cleveland Steel and Iron Works, Guisborough, Yorkshire. (Steel castings.) 
B3ond’s Foundry Co., Tow Law, Co. Durham. (Small steel castings.) 
Braby, Fredk., & Co., Lim., Eclipse Iron and Galvanizing Works, Glasgow. (Rolling Mills for plates up to 6,5 mm. 
in thickness.) 
Brown, Bayley’s Steel Works, Lim., Sheffield. (Steel ingots, forgings, and bars.) 
Brown, Lenox & Co., Lim., Pontypridd. (Steel castings.) 
Brymbo (The) Steel & Ingot Iron Works, near Wrexham, Denbighshire. (Steel ingots, billets and bars.) 
Cargo Fleet Iron Co., Lim., Cargo Fleet, near Middlesbro’-on-Tees. (Sections and bars.) 
Carntyne Steel Castings Co., Lim., Moorpark, Renfrew. (Steel castings.) 
Catton & Co., Lim., Yorkshire Steel Foundry, Hunslet, Leeds. (Steel castings.) 
Clyde Alloy Steel Co., Lim., Craigneuk Works, Flemington, Motherwell. (Steel castings.) 
Coghlan Steel & Iron Co., Lim., Hunslet Forge, Leeds. (Rolling Mills for bars; forgings.) 
Coltness Iron Co., Lim., Newmains, Lanarkshire. (Steel castings.) 
Colvilles Lim., 
Dalzell Steel and [ron Works, Motherwell, Lanarkshire. 
Clydebridge Steel Works, Cambuslang, near Glasgow. 
Glengarnock Iron and Steel Works, Glengarnock, Ayrshire. (Sections and bars.) 
Consett [ron Co., Lim., Blackhill, Durham. 
Cook, Joseph, Sons & Co. (1930), Lim., Washington Steel & Iron Works, Washington Station 8.0., co. Durham. 
(Steel castings.) 
Crofts (Engineers), Lim., Thornbury, Bradford. (Steel castings.) 
Darlington Forge Co., Lim., Darlington. (Steel castings and forgings.) 
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Darlington Rolling Mills Co., Lim., Darlington. (Rolling Mills for small sections and bars.) 
Davy & United Roll Foundry, Lim., Empire Works, Haverton Hill, Middlesbrough. (Small steel castings.) 
Dorman, Long & Co., Lim. (Incorporating Bolckow, Vaughan & Co., Lim.), 
Britannia Steel Works, Middlesbrough. 
Cleveland Iron and Steel Works, South Bank-on-Tees. 
Redcar Iron and Steel Works, Redcar. 
English Steel Corporation, Lim., 
North Street Works, Openshaw, Manchester. (Steel castings. forgings, bars and plates up to 12,5 mm.in thickness.) 
Vickers Works, Sheffield. (Steel ingots, blooms, bars, forgings and castings.) 
Cammell Laird’s Grimesthorpe Works, Sheffield. (Steel ingots, forgings and castings.) 
Etna Iron and Steel Co., Lim., Motherwell, Lanarkshire. (Rolling Mills for sections and bars.) 
Firth, Thomas, & John Brown, Lim., 
Atlas Works, Sheffield. (Jngots, forgings, rolled bars and billets.) 
Norfolk Works, Sheffield. (Steel castings and rolled strips.) 
Scunthorpe Works, Scunthorpe, Lincs. (Steel castings.) 
Fox (Samuel) & Co., Lim., Stocksbridge Works, near Sheffield. (Steel ingots.) 
Glanmor Foundry Co., Lianelly. (Steel castings.) 
Guest, Keen & Nettlefolds, Lim., 
Castle Works, Rogerstone, near Newport, Mon. (Rolling Mills for rivet and stay bars.) 
Cwmbran Works, near Newport, Mon. (Rolling Mills for flat, round and angle bars.) 
Guest Keen Baldwins Iron & Steel Co., Lim., 
Port Talbot Steel Works, Port Talbot, South Wales. 
Margam Steel Works, Port Talbot. (Steel ingots and billets.) 
East Moors Steel Works, Cardiff. (Steel ingots, blooms and billets ; sections and bars.) 
Hadfields, Lim., Hast Hecla Works, Sheffield. (Steel castings.) 
— Hamilton, A., & Sons, Lim., Victoria Foundry, East Moors, Cardiff. (Smail steel castings.) 
Head, Wrightson & Oo., Lim., Thornaby-on-Tees. (Steel castings.) 
Hopkinsons, Lim., Britannia Works, Huddersfield, Yorkshire. (Steel castings.) 
Hyde (Robert) & Son, Lim., North Stafford Steel Works, Stoke-on-Trent. (Small steel castings.) 
Industrial Steels, Lim., Stevenson Road, Sheffield. (Steel ingots, blooms, billets and bars.) 
, Jackson, P. R., & Co., Lim., Salford, Manchester. (Steel castings.) 
Jessop, W., & Sons, Lim., Brightside Works, Sheffield. (Steel ingots, blooms, bars, forgings and castings.) 
_ Jopling, E., & Sons, Pallion, Sunderland. (Steel castings.) 
Kirkstall Forge Lim., Leeds. (Rolling Mills for bars.) 
Kryn & Lahy (1928), Lim., Letchworth, Hertfordshire. (Steel castings.) 
Lake & Elliot, Lim., Proprietors of the Braintree Castings Co., Braintree, Essex. (Small steel castings.) 
Lanarkshire Steel Co., Lim., Motherwell, Lanarkshire. 
Lancashire Steel Corporation, Lim., Irlam, Manchester. (Billets, burs, sections, and steel castings) ; 
4 Pearson & Knowles Works, Warrington, Lancs. (Rolling Mills for sections and bars.) 
Lilleshall Co., Lim., Priors Lee Hall, nr. Shifnal, Salop. (Rolling Mills for sections and bars.) 
Lloyd, F. H., & Co., Lim., James Bridge, near Wednesbury, Staffordshire. (Steel castings.) 
Lysaght, John, Lim., Scunthorpe, Lincs. (Steel ingots, billets and slabs.) 
Mills, Exors. of James, Lim., Bredbury Steel Works & Rolling Mills, near Stockport. (Rolling Mills for steel bars.) 
Monk Bridge Iron & Steel Co., Lim., Leeds. (Rolled bars and forgings.) 
Monks, Hall & Co., Lim., Warrington. (Rolling Mills for bars.) 
National Steel Foundry (1914), Lim. (The), Kirkland Works, Leven, Fifeshire. (Steel castings.) 
Newport and South Wales Tube Co., Lim., Landore, 8. Wales. (Weldless rolled or drawn steel hollow pillars and 
davits.) 
North British (The) Steel Foundry, Lim., Balbardie Steel Works, Bathgate. (Small steel castings.) 
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Osborn, 8., & Co., Clyde Steel & Iron Works, Sheffield. (Steel castings.) 
Park Gate Iron & Steel Co., Lim., Rotherham, Yorkshire. 
Patent Shaft & Axletree Co., Lim., Wednesbury, Staffordshire. 
Raine & Co., Lim., Delta Iron & Steel Works, Derwenthaugh, Newcastle-on-Tyne. (Rolling Mills for sections and bars.) 
Redheugh Iron & Steel Co. (1936), Lim., Teams, Gateshead-on-Tyne. (Rolling Mills and Steel Foundry.) 
Renton & Fisher, Lim., Hopetoun Steel Works, Bathgate. (Steel castings.) 
Round Oak Steel Works, Lim., Brierley Hill, Staffordshire. (Sections and bars.) 
Rowlands, F. W., & Co., Seacombe, Cheshire. (Small steel castings.) 
Scottish Iron & Steel Oo., Lim., Coatbridge, Lanarkshire. 
Northburn Works. (Steel ingots and billets, sections and bars.) 
Waverley Works. (Sections and bars.) 
Victoria Works. (Sections and bars.) 
Woodside Works. (Sheets and strips.) 
Coats Works. (Sections and bars.) 
Rochsolloch Works. (Sections and bars. 
Shaw, W., & Co., Middlesbro’-on-Tees. (Steel castings.) 
Shelton Iron, Steel & Coal Co., Lim., Stoke-on-Trent. (Steel ingots, billets, bars and sections.) 
Skinningrove Iron Co., Lim., Skinningrove Iron Works, Saltburn-by-the-Sea. (Sections and bars.) 
Smith & McLean, Lim., Mossend, and Gartcosh, Lanarkshire. (Rolling Mills for plates up to 8 mm. in thickness.) 
South Durham Steel & Iron Co., Lim., West Hartlepool. 
Springfield Steel Co., Lim., 1323, London Road, Glasgow. (Steel castings.) 
Steel Company of Scotland, Lim., Newton, Glasgow; and Blochairn, Glasgow. 
Steel, Peech & Tozer, Lim., Sheffield. (Steel ingots, blooms, forgings, rivet and stay bars.) 
Stewarts & Lloyds, lim. (Clydesdale Steel and Iron Works), Mossend, Lanarkshire. (Steel ingots only.) 
be a » Sun Foundry, Coatbridge, Lanarkshire. (Steel castings.) 
“a ~ » Alfred Hickman Branch, Bilston, Staffordshire. 
Stockton Steel Foundry Co., Lim., Stockton-on-Tees. (Steel castings.) 
Summerson, Thomas, & Sons, Lim., Darlington. (Small steel castings.) 
Thomas (Richard) & Co., Lim., Redbourn Works, Scunthorpe, Lincolnshire. (Steel ingots and billets.) 
United Strip and Bar Mills, Lim., The Ickles, Sheffield. (Rolling Mills for bars.) 
Vickers-Armstrongs, Lim., 
Barrow-in-Furness. (Steel castings and forgings.) 
Elswick Works, Elswick, Northumberland. (Steel castings.) 
West Lothian Steel Foundry Co., Lim., Hardhill Works, Armadale, West Lothian. (Small steel castings.) 
Whitehead Iron & Steel Co., Lim., Courtybella Works, Newport, Mon. (Rolling Mills for steel strips, bars and 
seclions.) 
Whitehead Thomas Bar and Strip Co., Lim., Redbourn Works, Scunthorpe, Lincs. (Rolling Mills for steel bars 
and strips.) 
Williams (John), & Co. (Wishaw), 1922, Lim., Excelsior Iron & Steel Works, Craigneuk, Motherwell. (Rolling mills 
for plates up to 8 mm. in thickness.) 
Wolsingham Steel Co., Lim., Wolsingham, co. Durham. (Steel castings and forgings.) 
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FIRMS IN COUNTRIES OTHER THAN GREAT BRITAIN AND IRELAND. 


ALPHABETICALLY ARRANGED. 


In the following list the name of each works is followed by the place of residence of the Surveyor giving attendance thereat. 


A.S.S.A. Acciaierie di Susa Societa Anonima, Torino, Italy ; 
Head Office in Turin. (Works at Susa.) (Small steel 
castings.) (GENOA.) 


Acciaierie Elettriche Pio Faggian, La Spezia, Italy. (Small 
steel castings.) (GBNOA.) 


Acciaieria e Ferriera del Caleotto, Societi Anonima, Lecco 
riparto Castello, Italy. (Steel ingots, bars and small 
sections.) (GENOA.) 


Acciaierie e Ferriere Lombarde Falck; Head Office, Milan. 
(Works at Milan, weldless rolled or drawn steel tubes and 
hollow pillars.) ( Unione” Works at Sesto 8. Giovanni, 
sleel ingots, sections and bars.) (“Concordia” Works at 
Sesto 8. Giovanni, Rolling mills for steel plates.) (GENOA.) 


Acciaieria e Tubificio di Brescia, Societ’’ Anonima, Brescia, 
Italy. (Steel ingots, sections and bars, steel castings, 
weldless drawn or water gas welded tubular material.) 
_(GENOA.) 


Aciéries de Gennevilliers, Gennevilliers, near Paris. (Small 
steel castings.) (PARIS.) 


Aciéries de Haine St. Pierre et Lesquin, Société Anonyme, 
Haine St. Pierre, Belgium. (Steel castings.) (ANTWERP.) 


Aciéries de Haine St. Pierre & Lesquin, Lesquin-lez-Lille 
(Nord), France. (Steel castings.) (DUNKIRK.) 


Aciéries de Maromme (KE. Breton), Maromme (Seine 
Inférieure), France. (Steel castings.) (RoUEN.) 


Aciéries de Paris et d’Outreau, (Société Anonyme), Usine 
dOutreau (Pas de Calais), France. (Steel castings.) 
(BouLOGNE.) 


Aciéries et Ateliers de Grosse Forge, Maurice Dembiermont 
& Cie, Hautmont (Nord), France. (Sleel forgings.) 
(ANTWERP.) 


Aciéries Réunies de Burbach-Kich-Dudelange (Arbed). 
Works at Burbach (Saarbrucken-Burbach.) (Ingots, 
blooms, billets and sections.) Works at Hostenbach 
(Saarbrucken-Burbach.) (Rolling mills for plates.) 
Works at Dommeldange, Luxembourg. (Steel ingots, 
forgings and castings.) (MeEvz.) 

Aciéries Sarroises Dingler, Karcher et Cie., Saarbriick. 
(Steel castings.) (MEtTz.) 


Aktiebolaget Abjérn Anderson, Svedala, near Malmé, 
Sweden. (Steel castings.) (MALMO.) 


Aktiebolaget Bofors, Bofors, Sweden. (Melting Furnaces 
and Foundry at Bofors.) (GoTHENBURG.) 


Aktiebolaget Dalsbruk, Dalsbruk, Finland. (Steel inaols, 
forgings, castings, bars and angles.) (HELSINGFORS.) 
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Aktiebolaget Motala Verkstad, Motala Verkstad, Sweden. 
(Melting Furnaces, Rolling Mills and Forge; also steel 
castings.) (GOTHENBURG.) 

Alan Wood Steel Company, Conshohocken and Ivy Rock, Pa., 
U.S.A. (Blooms, billets and thin plates.) (PHILADELPHIA. ) 

Algoma Steel Corporation, Lim., Sault St. Marie, Ontario, 
Canada. (Steel billets, bars and angles.) (ToRONTO.) 

Allegheny Steel Co., Brackenridge, Pa., U.S.A. (Also steel 
castings.) (PITTSBURGH.) 

American Bridge Co., Pencoyd Iron Works, Pencoyd, 
Philadelphia, Pa., U.S.A. (Sections, angles and bars.) 
(PHILADELPHIA.) 

American Rolling Mill Co., Middletown, O., U.S.A. 
(Steel castings and forgings.) (CLEVELAND, O.) 

American Steel Foundries, Indiana Harbor, Ind., U.S.A. 
(Steel castings.) (CLEVELAND, O.) 

Andrews Steel Co., Newport, Kentucky, U.S.A. (Jngots, 
blooms, billets and slabs.) (CLEVELAND, O.) 

Asano Kokura Steel Co., Lim., Konomimachi, Kokura, 
Japan. (Jngots.) (NAGASAKI.) 

Atlantic Steel Castings Co., Chester, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 

Atlas Steel Casting Co., Buffalo, N.Y., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Hiitte Ruhrort-Meiderich, Duisburg- 
Meiderich, Germany. (Bars and sections only.) (Dissei- 
DORF.) 

August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Niederrheinische Hiitte, Duisburg, 
Germany. (DUSSELDORF.) 

August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Thyssen-Hiitte, Duisburg-Hamborn, 
Germany. (Bars and sections only.) (DtssELDorrF.) 

Australian Alloy Steel, Lim., Alexandria, Sydney, N.S.W. 
(Steel castings.) (Sypney, N.S.W.) 

Australian Iron & Steel, Lim., Port Kembla, N.S.W. (Sveel 
plates, bars and sections.) (Sypney, N.S.W.) 

Avesta Jernverks Aktiebolag, Avesta, Sweden. (Steel 
plates, sections, and high pressure air receivers.) (SrocK- 
HOLM.) 

Banska a Hutni Spolecnost (Berg- & Huttenwerks-Gesell- 
schaft), Praha, II. (Works at Trinec. Steel ingots, bars 
and sections.) (Works at Karlova Hut. Rolling Mills for 
plates.) (VUENNA.) 
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Bergische Stahl-Industrie Kommanditgesellschaft, Rems- 
cheid, Germany. (Steel ingots and castings.) (DUssEL- 
DORF.) 

Bethlehem Steel Co., 

Bethlehem, Pa., U.S.A. (Steel ingots, bars and sections.) 
(PHILADELPHTA.) 

Buffalo, N.Y., U.S.A. (CLEVELAND, O.) 

Cambria Works, Johnstown, Pa., U.8.A. (PrrrsBuRGH.) 

Lebanon, Pa, U.S.A. (Rolling Mills for bars.) 
(PHILADELPHIA. ) 

Los Angeles, Cal., U.S.A. (Round bars.) (Los 
ANGELES.) 

Seattle, Wash., U.S.A. (Sections and bars.) (SEATTLE). 

South San Franciso, Cal., U.S.A. (Steel ingots, small 
sections and bars.) (SAN FRANCISCO). 

Sparrow’s Point, Md., U.S.A. (Baurrmore.) 

Steelton, Pa., U.S.A. (Sleel forgings.) (PHILADEL- 
PHIA.) 

Bjérneborgs Jernverks Aktiebolag, Vermlands Bjérneborg, 
Sweden. (Melting Furnaces and Forge.) (GOvMENBURG.) 

Blohm & Voss, Hamburg, Germany. (Séeel castings.) 
(Hampenra.) 

Bochumer Verein fiir Gussstahlfabrikation Atkiengesellschaft, 
Bochum, Werk Bochum, Germany. (Forgings, steel 
castings, rolled bars and weldless tubes.) (DiUSSELDORF.) 

Bohler, Gebr., & Co., Akt. Ges., Vienna. (Works at Kapfen- 
berg, Styria, Austria.) (Steel castings.) (VIENNA.) 

Bonney-Floyd Co., Columbus, 0., U.S.A. (Steel castings.) 
(CLEVELAND, O 

Bradford & Kendall, Lim., Alexandria, Sydney, N.S.W. 
(Steel castings.) (SypNEY, N.S.W.) 

Broken Hill Proprietary Co., Lim., Iron and Steel Works, 
Newcastle, N.S.W. (Steel plates, lars, sections and 
castings.) (NeEwcastyy, N.S.W.) 

Buhl Malleable Co., Detroit, Mich., U.S.A. (Steel castings.) 
(CLEVELAND, O.) 

Bultfabriks Aktiebolaget, Hallstahammar, Sweden. (Steel 
castings.) (STOCKHOLM.) 

Burmeister & Wain’s Maskin-og Skibsbyggeri, Aktieselskabet, 
Copenhagen. (Steel ingots, forgings and castings.) 
(CoPpENHAGEN.) 

Canada Foundries & Forgings, Lim., Welland, Ontario. 
(Steel forgings.) (TORON'TO.) 

Canadian Car & Foundry, Steel Foundry Division, Longue 
Pointe, Montreal. (Steel castings.) (MonTREAL.) 

Canadian Tube & Steel Products, Lim., 5765, Hamilton 
Street, Montreal, P.Q. (Steel angles, bars and rivets.) 
(MoNTREAL.) 

Cantieri del Tirreno, Societ&’ Anonima, Stabilimento alle 
Grazie, Genoa. (Steel forgings). (GENOA.) 

Canton Steel Foundry Co., Canton, 0., U.S.A. (Steel 
castings and ingots.) (CLEVELAND, O.) 

Carnegie-Illinois Steel Corporation, Chicago, Ill, U.S.A. 
(CLEVELAND, O.) 

Carnegie-[llinois Steel Corporation, Pittsburgh, Pa., U.S.A. 
(PITTSBURGH. ) 


Central Iron & Steel Oo., Harrisburg, Pa. U.S.A. 
(Rolling Mills.) (PHILADELPHIA.) 

Ceskomorayska - Kolben - Danek, Lim., Prague - Vysocany. 
(Steel castings.) (PRAGUE.) 

Cleveland Steel Casting Co., Cleveland, 0., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Cockatoo Docks & Engineering Co., Lim., Cockatoo, Sydney, 
N.S.W. (Steel castings.) (Sypnuy, N.S.W.) 

Colorado (The) Fuel & Iron Co., Minnequa Works, Pueblo, 
Colo. (Bars and small sections.) (CLEVELAND, O.) 

Columbia Steel Company, Pittsburgh, Cal., U.S.A. (Steel 
castings.) (SAN FRANCISCO.) 

Commonwealth Steel Co., Lim., Waratah, Newcastle, N.S.W. 
(Steel castings and forgings.) (Newcastin, N.S.W.) 

Compagnie de Fives Lille, Société Anonyme, Fives Lille 
(Nord), France. (Steel ingots, castings and forgings.) 
(DUNKIRK.) 

Compagnie des Forges de Chatillon, Commentry et Neuves- 
Maisons, Isbergues (Pas de Calais), France. (Steel blooms, 
bars and sections.) (DUNKIRK.) 

Compagnie des Forges et Aciéries de la Marine et d’Homé- 
court, Homécourt (Meurthe & Moselle), France. (Mzrtz.) 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, Le Boucau (Forges de l’Adour), (Basses- 
Pyrénées), France. (Bars and sections.) (BORDEAUX.) 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, St. Chamond (Loire), France. (Sr. 
ETIENNE.) 

Compagnie Générale des Aciers, Société Anonyme, Thy-le- 
Chateau, Belgium. (Séeel castings.) (ANTWERP.) 

Compafiia Anonima Basconia, Bilbao, Spain. (BILBAo.) 

Compafiia Fabrica de Trubia, Trubia Asturias, Spain. 
(Steel castings and forgings.) (BILBAO.) 

Compaiiia Siderurgica del Mediterraneo, Sagunto, Spain. 
(Steel ingots, bars and sections.) (V ALENCIA.) 

Crucible Steel Company of America, Park Works, Pittsburgh, 
Pa., U.S.A. (PrrrsBURGH.) 

Cumming (J. W.) Manufacturing Co., Lim., New Glasgow, 
Nova Scotia. (Small steel castings.) (Haurrax, N.S.) 
Detroit Steel Casting Co., Detroit, Mich., U.S.A. (Steel 

castings.) (CLEVELAND, O.) 

Deutsche Babcock & Wilcox Dampfkessel-Werke Actien- 
Gesellschaft, Oberhausen, Germany. (Steel castings.) 
(DissELDORF.) 

Deutsche Edelstahlwerke A.G., Krefeld. 
KrefelderStahlwerk, Krefeld. (Steel ingots and forgings.) 
Bergische Stahlindustrie, Remscheid. (Steel forgings.) 

(DissELDORF.) 

Deutsche Hisenwerke Aktiengesellschaft, Miilheim-Ruhr, 
Werk Friedrich Wilhelms - Hiitte, Miilheim - Ruhr, 
Germany. (Steel castings.) (DUsSELDORF.) 

Deutsche Industrie Werke Aktiengesellschaft, Berlin- 
Spandau, Germany. (Steel ingots, bars, sections and 
forgings.) (STETTIN.) 
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Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, Werk 
Dinslaken, Niederrhein, Germany. (Weldless tubes, hollow 
pillars and masts.) (DiissELDORF.) 

Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, Werk 
Diisseldorf, Germany. (DissELpoRF.) 

Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, Werk 
Miilheim-Ruhr, Germany. (Steel plates, seamless and 
lapwelded tubes.) (DiissELDORF.) 

Deutsche Schiff und Maschinenbau Aktiengesellschaft, 
Werk Act. Ges. ‘“ Weser,” Bremen, Germany. (Small 
steel castings.) (BREMEN.) 

Deutsche Werke A. G., Kiel, Germany. (Steel castings.) 
(HamBura.) 

Dodge Steel Company, Tacony, Philadelphia, Pa., U.S.A. 
(Small steel castings.) (PHILADELPHIA.) 

Dominion Foundries & Steel Lim., Hamilton, Ontario. 
(Steel ingots, plates and castings.) (‘TORONTO.) 

Dominion Steel & Coal Corporation Lim., Sydney, 
Nova Scotia. (Steel ingots, billets, plates and sections.) 
(Haurrax, N.S.) 

Dortmund-Hoerder Hiittenverein Aktiengesellschaft, Dort- 
mund, Werk Dortmunder Union, Dortmund, Germany. 
(Also steel castings.) (DoRTMUND.) 

Dortmund-Hoerder Hiittenverein Aktiengesellschaft, Dort- 
mund, Werk Hoerder Verein, Dortmund - Hoerde, 
Germany. (DoRTMUND.) 

Drammens Jernstoberi A/S., Drammen, Norway. (Small 
steel castings.) (OSLO.) 

Kisen-und Hiittenwerke Aktiengesellschaft, Bochum, 
Germany. (Steel forgings and castings.) (DUSSELDORF.) 

Erie Forge Co., Erie, Pa., U.S.A. (Steel ingots, foryings 
and castings.) (©LEVELAND, 0.) ~ 

Etablissements J. J. Carnaud & Forges de Basse-Indre, 
Basse-Indre, Loire-Inférieure. (Also steel castings.) 
(NANTES.) 

Fabbrica Italiana Tubi, Societi Anonima, Sestri Levante, 
Italy. (Steel ingots, billets and weldless rolled and drawn 
steel tubes.) (GENOA.) 

Fagersta Bruks Aktiebolag, Fagersta, Sweden (Brukskon- 
cernen.) 

Works at Fagersta. (Steel blooms and billets.) 
Works at Forsbacka. (Steel blooms, billets, tubes and 
forged and rolled bars.) (SvocKHOLM.) 

Falk Corporation, Milwaukee, Wis., U.S.A. (Steel castings.) 
(CLEVELAND, O.) 

Fink! (A.) & Sons Company, Chicago, IIl., U.S.A. (Steel 
Sorgings.) (CLEVELAND, O.) 

Fonderia Milanese di Acciaio Vanzetti, Milan. (Steel 
castings.) (GENOA.) 

Fonderies & Aciéries de Provence, Marseilles. (Steel castings.) 
(MARSEILLES.) 

Fonderies, Forges et Aciéries de St. Etienne, St. Etienne, 
France. (St. Errenne.) 

Forged Steel Wheel Co., Butler, Pa, U.S.A. (Prrrs- 
BURGH.) 

Forges de la Loire et du Midi (Messrs, Marre] Fréres), Rive 
de Gier, France. (St, ErrEenne.) 
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Forges & Aciéries du Nord et de |’Est (France), Usines 
Metallurgiques de la Basse Loire, Trignac, near St. Nazaire. 
(NANTES.) 

Forges et Ateliers de Constructions Electriques de Jeumont, 
Jeumont (Nord), France. (Steel castings.) (ANTWERP.) 

Fratelli Bruzzo-Ferriera di Bolzaneto, Genova-Bolzaneto, 
Italy. (Steel plates up to 25 mm. thickness ; also sections 
and bars.) (GENOA.) 

Fratelli Ferreri di Ferreri Nicola, Turin, Italy. (Small steel 
Sorgings.) (GBNOA.) 

Fundiciones Escorsa 8.A., Pi y Margall, 2- Hospitalet de 
Llobregat, Barcelona, Spain. (Steel castings.) (Bar- 
CELONA.) 

Ganz & Co., Akt. Ges., Budapest. (Steel castings and 
forgings.) (VIBNNA.) 

Gebr. Bohler & Co., A.G., Stahlwerk Diisseldorf, Diisseldorf- 
Oberkassel, Germany. (Ingots for steel forgings.) 
(DissELDorF.) 

Geisweider Eisenwerke Act. Ges., Geisweid (Kreis Siegen), 
Germany. (folling Mills.) (DisseLporr.) 

General Metals Corporation (Best Plant Division), Oakland, 
Cal., U.S.A. (Steel castings.) (SAN Francisco.) 

General Steel Castings Corporation, Eddystone, Pa., U.S.A. 
(Steel castings.) (PHIMLADELPHIA.) 

Gomei Kaisha Miki Cast Steel Works, Lim., Osaka, Japan. 
(Small steel castings.) (Kobx.) 

Gould-Coupler Co., Depew, N.Y., U.S.A. (Steel ingots.) 
(CLEVELAND, O.) 

Grandi Fucine Italiane-Gio. Fossati & Co., Societ’ Anonima, 
Genoa-Sestri, Italy. (Steel forgings.) (GENOA). 

Gruson (Otto) & Co., Eisen und Stahlwerk, Magdeburg- 
Buckau, Germany. (Steel castings.) (STETTIN.) 

Gulf States Steel Co., Alabama City, Ala. U.S.A. 
(Mosiix, Ana.) 

Gussstahlwerk Wittmann Aktiengesellschaft, Haspe, near 
Hagen, Westphalia,Germany. (Steel castings.) (DORTMUND.) 

Gussstahlwerk Wolgast Betriebs-Gesellschaft m.b.H., Wolgast, 
Germany. (Small steel castings.) (STETTIN.) 

Gutehoffnungshiitte Oberhausen A ktiengesellschaft, Abteilung 
Diisseldorf, Diisseldorf-Grafenberg, Germany. (Steel 
castings.) (DUSSELDORF.) 

Gutehoffnungshiitte Oberhausen Aktiengesellschaft, Ober- 
hausen, Rheinland, Germany. (DUssELDORF.) 

Hahn (Albert), Réhrenwalzwerke, Novy Bohumin, Czecho- 
Slovakia. (Steel ingots, bars and sections.) (VIENNA.) 
Hahnsche Werke Act. Ges., Grossenbaum, near Duisburg, 
Germany. (Bread flats and ingots.) (DtsseLporr.) 
Hakodate Dock Co., Lim., Hakodate, Japan. (Small steel 

Sorgings and castings.) (HAKODATE.) 

Hauts-Fourneaux, Fonderies, Forges & lLaminoirs de 
Meurthe & Moselle (Mr. Fould-Dupont), Usines de 
Pompey, France. (MeErvz.) 

Hoesch-Kéln Neuessen Aktiengesellschaft ftir Bergbau und 
Hiittenbetrieb, Dortmund, Germany. (Rolling Mills.) 
(DorTMUND.) 

Holtzer, Jacob, & Co., Aciéries d’Unieux, Unieux (Loire), 
France. (Steel forgings and castings.) (St, ET1ENNE.) 
Hong Kong & Whampoa Dock Co., Lim., Kowloon Docks, 

Hong Kong. (Steel castings.) (Hone Kone.) 
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Hubbard Steel Foundry Co., East Chicago, Ind., U.S.A. 
(Steel castings.) (CLEVELAND, O.) 
Huntington Steel Co., Huntington, Ind., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 
Huta Pokoj Sp. A., Katowice. 
Works “ Baildonhutte ” at Katowice, 7/8. 
Works “ Huta Pokoj” at Nowy Bytom, G/S. (Vrenna.) 
Hiittenwerke Siegerland Aktiengesellschaft Siegen, Werk 
Charlottenhiitte, Niederschelden (Sieg), Germany. (Steel 
plates and ingots.) (DiisseLporr.) 


Ignaz Storek, Briinn, Czecho-Slovakia,  (S/eel castings.) 


(PRAGUE.) 
“Tlva” Alti Forni e Acciaierie d'Italia; Head Office, Genoa. 
(GENOA.) 
Stabilimento di Genova-Sestri. (Sections, bars and 
plates.) 


Stabilimento di Genova-Bolzaneto. (Sections and bars.) 

Stabilimento di Genova-Voltri. (Small sections, bars 
ana rivets.) 

Stabilimento di Savona. (Sections, bars and plates.) 

Stabilimento di Lovere. (Sections, bars, castings and 
Sorgings.) 

Stabilimento di Novi Ligure. (Rolling Mills for steel 
plates up to 15 mm. in thickness, also sections and 
bars.) (GENOA.) 

Stabilimento di Bagnoli, Bagnoli. (Steel ingots, sections 
and bars.) (NAPLES.) 

Stabilimento di Torre Annunziata Centrale, Torre 
Annunziata Centrale. (Steel ingots, sections and bars.) 
(NAPLES.) 

Stabilimento di Marghera. (Steel castings ; also Rolling 
Mills for small steel sections and bars.) (TRIESTE.) 

Industrial Steel Castings Co., Toledo, 0., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Inland Steel Co. (Steel Works at Indiana Harbor, Ind., 
U.S.A.,and Rolling Mills at Chicago Heights, Chicago, 
Ill., U.S.A.) (CLEVELAND, O.) 

Japan Steel Works, Lim., Hiroshima Works, Hiroshima, 
Japan. (Steel ingots, forgings and castings.) (Kosz.) 
Japan Steel Works, Lim. (The), Muroran, Japan. (Steel 

ingots, forgings and castings.) (HAKODATE.) 

Joliette Steel, Lim., Joliette, Quebec. 
(Monreat.) 

Jones & Laughlin Steel Corporation, Pittsburgh, Pa., U.S.A. 
(PrrrsBURGH.) 

Kaneko Steel Foundry, Minato-ku, Osaka, Japan. (Steel 
castings.) (KOBE.) 

Katowicka Sp. A. dla Gornictwa i Hutnictwa, Katowice. 

Works “Huta Batorego” at Hajduki Wielkie, GJs. 
(Also steel castings and weldless rolled or drawn steel 
hollow pillars and davits.) 

Works “ Huta Falva” at Swientochlowice, G/S. 

Works “ Krolewska Huta” at Krolewska Huta, GIS. 
(Steel plates, angles, bars and forgings.) 

Works “Huta Laura” at Siemianowice, G/S. (Steel 
plates, angles, bars and weldless tubes.) (VIENNA.) 


(Steel castings.) 


Kawasaki Dockyard Oo., Lim. (Fukiai Works), Kobe, 
Japan. (Kose.) 

Kawasaki Sharyo Kabushiki Kaisha, Shiri-ike-mura, Hiogo, 
Japan. (Steel castings and forgings.) (Kopn.) 

Kléckner-Werke A. G., Abteilung Georgs-Marien-Werke, 
Osnabriick, Germany. (Steel ingots, sections, Sorgings and 
castings.) (DUssELDORF.) 

Klockner - Werke A. G., Abteilung Hasper Hisen - und 
Stahlwerk, Haspe, Westphalia, Germany. (Steel ingots, 
plates, bars and sections.) (Dorrmund). 

Kléckner-Werke A. G., Abteilung Mannstaedtwerke, Trois- 
dorf, near Cologne, Germany, (Rolling Mills for sections.) 
(DisseLporr.) 

Kobe Steel Works, Lim., Kobe, Japan. (Steel castings, 
forgings, and plain and angle bars of small section.) 
(Koss. ) 

Kockums Jernverk, Kallinge, Sweden. 
(HELSINGBORG.) 


(Steel castings.) 


Kohlswa Jernverks Aktiebolag. (Melting Furnaces, Foundry 
and Forge at Kohlswa, Sweden.) (SrockHonM.) 


Kéniglich Ungarische Staatliche isen-, Stahl- und 
Maschinenfabriken, Budapest. (Works at Didsgyér, 
Hungary.) (Steel castings, forgings, plates and sections.) 
(VIENNA.) 

Kurimoto Iron Works, Lim., 77, Shinsumiya-cho, Taisho-ku, 
Osaka. (S/eel castings.) (Kosr.) 

Kranjska Industrjska Druzba, Jesenice-Fuzine, Yugoslavia. 
(TRIESTE. ) 

Krautheim (G.) Aktiengesellschaft, Chemnitz-Borna, Ger- 
many. (Steel castings.) (STHTTIN.) 

Krupp, Fried., Act. Ges., Essen, Germany. 
Sorgings and castings.) (DisseLporr.) 

Krupp, Fried., Act. Ges., G@rusonwerk, Magdeburg-Buckan, 
Germany. (Steel castings.) (STETTIN.) 


Krupp, Fried., Act. Ges., Friedrich Alfred Hiitte, Rhein- 
hausen—Friemersheim, Germany. (Bars and_ sections 
only.) (DitsseLporr.) 


(Steel plates, 


La Maquinista Terrestre y Maritima, §.A., Barcelona. 
(Steel castings.) (BARCELONA.) 
Lebanon Steel Foundry, Lebanon, Pa., U.S.A. (Small steel 
castings.) (PHILADELPHIA.) 
Limited Co., formerly the Skoda-Works, Pilsen. (Steel 
castings and forgings.) (PRAGUE.) 
Branch Works at Hradek, near Rokycany. (Rolling 
Mills for bars and sections.) (PRAGUR.) 
Lukens Steel Company, Coatesville, Pa., U.S.A. 
DELPHIA.) 
Machine Fabriek Yzer-Staal & Metaal Gieterij (vjh Bakker 
& Co.), Ridderkerk. (Steel castings.) (RorrerDam.) 
Mannesmannrohrenwerke, Abteilung Grillo Funke, Gelsen- 
kirchen Schalke, Westphalia, Germany. (DissELporr.) 
Mannesmannréhren-Werke, Abteilung Heinrich Bierwes- 


Hiitte, Duisburg-Huckingen, Germany. (Steel Works and 
Rolling Mills for plates, bars and sections.) (Dorrmunp.) 


(PHILA- 
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Mannesmannréhrenwerke Aktiengesellschaft, Svinoy-Vit- 
kovice, Czecho-Slovakia. (Weldless steel tubes.) (VIENNA.) 

Mannesmannrohrenwerke, Diisseldorf and Remscheid, 
Germany. (Weldless rolled or drawn steel hollow pillars 
and davits.) (DUssELDORF.) 

Mannesmannréhrenwerke, Komotau, 
(Weldless steel tubes.) (PRaAGUE.) 

Maschinenfabrik Augsburg-Niirnberg A.G., Augsburg, Ger- 
many. (Steel forgings.) (AUGSBURG.) 

Matsuo Chuko Kabushiki Kaisha, Osaka, Japan. (Steel 
castings.) (IXOBE.) 

gp ir Electric Steel Castings Co., Milwaukee, Wisconsin, 

S.A. (Steel castings.) (CLEVELAND, O.) 

Mesta Machine Co., West Homestead, Pa., U.S.A. (Steel 
ingots, castings and forgings.) (PITTSBURGH.) 

Michigan Steel Casting Co., Detroit, Mich., U.S.A. (Small 
castings.) (CLEVELAND, O.) 

Midvale Company (The), Nicetown, Philadelphia, Pa., U.S.A. 
(Steel forgings.) (PHILADELPHIA.) 

Mitsu Bishi Seitetsu Kabushiki Kaisha, Kenjiho, Korea. 
(KosE.) 

Mitsubishi Jukogyo Kabushiki Kaisha. 

Kobe Works. (Steel castings.) (KobE.) 

Nagasaki Works. (Steel ingots, blooms, forgings, castings 
and plates.) (NAGASAKI.) 

Yokohama Dock Works. (Steel ingots, blooms, small 
forgings and castings.) (YOKOHAMA.) 

Mitsui Bussan Kaisha, Tama Yard, Tama, Japan. (Steel 
castings.) (KOBE.) 

Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammerwerk 
Gréditz, Groditz, Germany. (Steel castings.) (STETTIN.) 

Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammerwerk 
Riesa, Riesa, Germany. (Rolling Mills for bars; seamless 
steel tubes.) (STETTIN.) 

Mitteldeutsche Stahlwerke Aktiengesellschaft, Stahl-und 
Walzwerk Weber, Brandenburg (Havel), Germany. (Steel 
plates and ingots.) (STETTIN.) 

Modrzejowskie Zaklady Gorniczo-Hutnicze, §8.A., Sosnowice. 
Works at Huta Katarzyna. (Steel Ingots.) 

Works at Huta Milowice. (Rolling Mills for blooms and 
round bars.) (VIENNA.) 

Monarch Steel Castings Co., Detroit, Mich., U.S.A. (Steel 
castings.) (CLEVELAND, 0.) 

Muto Denki Seikosho (Muto Electric Steel Works), Osaka, 
Japan. (Steel castings.) (Kosr.) 

N.Y. Machinefabriek G. Dikkers & Co., Hengelo, Holland. 
(Small steel castings.) (AMSTERDAM.) 

Nakayama Steel Works, Lim., Osaka, Japan. (Steel ingots 
and plates.) (KOBE.) 

National Enameling & Stamping Co., Granite City, Ill., 
U.S.A. (CLEVELAND, O.) 

National Erie Co., Erie, Pa., U.S.A. 
(CLEVELAND, OU.) 

National Malleable and Steel Castings Co., Sharon, Pa., 
U.S.A. (Steel ingots) (PrirrspurGH); and Melrose 
Park, Chicago, Ill., U.S.A. (Steel ingots.) (CLEVELAND, O.) 

National Steel I*oundries Co., Milwaukee, Wis., U.S.A. 
(Steel castings.) (CLEVELAND, 0.) 


Czecho - Slovakia. 


(Steel castings.) 
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National Tube Co., Lorain, O0., U.S.A. 
and plates.) (CLEVELAND, O.) 

Nederlandsche Staalfabrieken (v/h J. M. de Muinck 
Keizer), Utrecht, Holland. (Steel ingots, blooms, billets 
and castings.) (AMSTERDAM.) 

Neunkircher EHisenwerke, A. G., Neunkirchen. (Saar.) 
(Steel bars and sections, also steel rivet bars.) (METZ) 

Newport News Shipbuilding & Dry Dock Co., Newport 
News, Va., U.S.A. (Steel castings and forgings.) (NEW- 
port NEws.) 

Niigata Tekkosho, Niigata, Japan. (Steel castings.) (KOBE.) 

Nippon Chuzo Kabushiki Kaisha, 2 chome, Suehiro-cho, 
Tsurumi-ku, Yokohama, Japan. (Sveel castings.) (YoxKo- 
HAMA.) 

Nippon Kokan Kabushiki Kaisha, Kawasaki, Japan. (Séeel 
tubes, bars and sections.) (YOKOHAMA.) 
Nippon Seitetsu Kabushiki Kaisha, Osaka Seitetsu-sho, 
Osaka, Japan. (Small steel angles and bars.) (KOoBE.) 
Nippon Seitetsu Kabushiki Kaisha, Yawata Seitetsu-sho, 
Yawata, Japan. (NaGASAKI.) 

Nippon Steel Foundry, Lim., Osaka, Japan. (WSfeel cast- 
ings.) (KKOBE.) 

Nordische Stahlwerke, Bach & Co., Kommanditgesellschaft, 
Neumiinster, Germany. (Small sieel castings.) (HAMBURG.) 

Northwestern Steel & Iron Corporation, Minneapolis, 
Minn., U.S.A. (Steel castings.) (CLEVELAND, O.) 

Nova Scotia Steel & Coal Co., Lim. (Rolling Mills at 
New Glasgow, N.S.) (Yorgings, sections and bars.) 
(Hauirax, N.S.) 

Oesterreichisch-Alpine Montangesellschaft, Vienna. 
Works at Donawitz, Styria. (Plates and sections.) 
Works at Kindberg, Styria. (Rolling Mills for small 

sections.) (VIENNA.) 

Officine Metallurgiche Bergamasche Societa Anonima, 
Bergamo, Italy. (Small steel forgings.) (GENOA.) 

Ohio Steel Foundry Co., Lima, O., U.S.A. (CLEVELAND, 0.) 

Oliver Iron & Steel Co., Pittsburgh, Pa., U.S.A. (Rolling 
Mills for bars.) (P1rTsBURGH.) 

Olympic Steel Works, Seattle, Wash., U.S.A. (Sleel cast- 
ings.) (SEATTLE, WASH.) 

Osaka Chain and Machinery Works, Lim., Osaka, Japan. 
(Small steel castings.) (KoBeE.) 

Osaka Iron Works, Lim., Sakurajima Works, Osaka, Japan. 
(Steel castings and forgings.) (KoBn.) 

Oshima Steel Works, Oshima, Tokio, Japan. (Steel castings 
and forgings.) (YOKOHAMA.) 

Otis Elevator Co., Buffalo, N.Y., U.S.A. (Steel castings.) 
(CLEVELAND, O.) 

Otis Steel Co. (The), Cleveland, O., U.S.A. 
LAND, O.) 

Pelton Steel Co., Milwaukee, Wis., U.S.A. (Sfeel castings.) 
(CLEVELAND, O.) 

Penn Steel Castings Corporation, Chester, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

Pennsylvania Forge Corporation, Tacony, Philadelphia, Pa., 
U.S.A. (Sieel ingots and forgings.) (PHILADELPHIA.) 


(Blooms, billets 


(CLEVE- 
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Pheenix Iron Company (The), Phoenixville, Pa., U.S.A. 
(Sections and bars.) (2HILADELPHIA.) 

Pittsburgh Crucible Steel Co., Midland, Pa., U.S.A. 
(PrrrsBuRGH.) 

Pittsburgh Steel Foundry, Glassport, Pa., U.S.A. (Steel 
castings and ingots.) (PITYSBURGH.) 

Poldi Steel Works, Kladno, near Prague. (PRracur.) 

Prazska zelezarska spolecnost, Kladno, near Prague. 
(PRaGUE.) 

Press & Walzwerk Akt. Ges. Abteilung Oberbilker 
Stahlwerk, Diisseldorf-Oberbilk, Germany. (Steel ingots 
and forgings.) (DissELDoRF.) 

Puget Sound Steel Works, ‘Tacoma, Wash., U.S.A. (Steel 
castings.) (SEATTLE.) 

Railway Steel Spring Co., Chicago Heights, IIL, U.S.A. 
(Steel ingots.) (CLEVELAND, O.) 

Raufoss Ammunisjonsfabrikker, Raufoss, Norway. (Steel 
castings.) (OSLO.) 

Republic Steel Corporation, Cleveland, 0., U.S.A. 

Buffalo Plant, Buffalo, N.Y., U.S.A. (CLEVELAND, 0.) 

Central Alloy District, Massillon Plant, Massillon, O., 
U.S.A. (CLEVELAND, 0.) 

Chicago Plant, Chicago, Ill., U.S.A. (CLEVELAND, 0.) 
(Sieel Works at 118th Street, Chicago, and Rolling 
Mills at East Chicago, Ind.) (Steel angles and bars.) 

Cleveland District, Cleveland, O., U.S.A. (CLEVE- 
LAND, O.) 

Corrigan McKinney Plant. (Steel ingots, blooms 
and billets.) 
Upson Nut Plant. (Round and square steel bars.) 

Youngstown Plant, Youngstown, 0., U.S.A. (Prrvs- 
BURGH.) 

Rheinmetall-Borsig Aktiengesellschaft, Werk Diisseldorf, 
Germany. (Steel ingots and forgings; and weldless steel 
tubes.) (DUSSELDORP.) 

Rheinmetall-Borsig Aktiengesellschaft, Werk Borsig, Berlin- 
Tegel. (Steel ingots, forgings and castings.) (STETTIN.) 

Rimamurany Salgo-Tarjaner Eisenwerke Act. Ges., Budapest. 
(Steel Works in Ozd, Hungary.) (Vienna.) 

Rochling’sche Eisen-und Stahlwerke, Volklingen-Saar. (Steel 
ingots, billets, bars, forgings and castings.) (METz.) 

Roxbury Steel Casting Co., Boston, Mass., U.S.A. (Steel 
castings.) (Boston.) 

Ruhrstah] Aktiengesellschaft, Annener Gussstahl werk, Wit- 
ten-Annen, near Dortmund, Westphalia, Germany. (Steel 
castings.) (DORTMUND.) 

Ruhrstahl Aktiengesellschaft, Gelsenkirchener Gusgstahl- 
werk, Gelsenkirchen, Germany. (Steel castings.) 
(DorTMUND.) 

Ruhrstahl Aktiengesellschaft, Gussstahlwerk Witten, Wit- 
ten, Germany. (Steel sections, bars and forgings.) 
(DorruunD.) 

Ruhrstahl Aktiengesellschaft, Henrichshiitte, Hattingen- 
Ruhr,Germany. (Steel ingots, forgings, castings and plates.) 
(DorrmunD.) 

Ruhrstahl Aktiengesellschaft, Stahlwerk Krieger, Diisseldorf, 
Germany. (Steel castings.) (DissELDorr.) 

Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Sieel castings.) (MELBOURNE.) 


Sandvikens Jernverks Aktiebolag, Sandviken, Sweden. (Steel 
ingots, forgings and steel tubes.) (STOCKHOLM.) 

Schiffer & Budenberg G.m.b.H., Magdeburg-Buckan, 
Germany. (Small steel castings.) (STETTIN.) 

Schichau, F., Elbing, West Prussia, Germany. (Steel 
ingots, forgings and castings.) (GDYNIA.) 

Schneider & Co., Creusot. (Sr. Errennn.) 

Schoeller-Bleckmann Stahlwerke A.G., Vienna. (Works at 
Hoenigsberg, Styria (Steel bars.) Works at Ternitz, 
Nieder-Oesterreich. (Steel bars and castings; also seamless 
steel tubes.) (VIENNA.) 

Scullin Steel Co., St. Louis, Mo., U.S.A. (Steel castings.) 
(CLEVELAND, 0.) 

Sharon Steel Hoop Co., Youngstown, 0., U.S.A. (Steel 
melting plant at Lowellville, O.; and Rolling Mills at 
Youngstown, 0.) (PrrrsBuRGH.) 

Skoda Works (see Limited Co.). 

Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden, (Steel sections and castings.) (STOCKHOLM.) 

Sociedad Altos Hornos de Vizcaya, Bilbao. (BrLBao.) 

Sociedad Anonima Aceros de Elorrieta, Bilbao. (Steel 
castings.) (BILBAO.) 

Sociedad Anonima Echevarria, Bilbao. (Small sections and 
bars.) (BILBAo.) 

Sociedad Anonima Industrial Asturiana, Fabricas de 
Moreda y Gijon, Gijon. (Rivet bars.) (BriLBao.) 

Sociedad Anonima Industrias Mecanicas, Barcelona, Spain. 
(Steel castings.) (BARCELONA.) 

Sociedad Anonima Jose Maria Quijano, Forjas de Los 
Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) (BILBAO.) 

Sociedad Anonima Talleres de Densto, Deusto, Bilbao. 
(Steel castings.) (BruBAo.) 

Sociedad Espaiiola de Construccion Naval, Reinosa, near San- 
tander, Spain. (Steel ingots, forgings, castings, plates, 
and sections.) (BILBAO.) 

Sociedad Metalurgica Duro-Felguera, La Felguera, Asturias, 
Spain. (BiLBao.) 

Societa Alti Forni e Acciaierie d'Italia, Porto Vecchio di 
Piombino, Italy. (Steel ingots, blooms, sections and bars.) 
(GENOA.) 

Societa Anonima Acciaierie Elettriche di Sesto San Giovanni, 
Sesto San Giovanni, Milan, Italy. (Steel castings.) 
(GENOA.) 

Societa Anonima FIAT. 

Sezione Ferriere, Piemontesi, Turin. (Steel ingots, 
plates, sections, also seamless and welded tubes.) 

Sezione Industrie Metallurgiche Acciaierie, Turin. 
(Steel castings and forgings.) (GENOA.) 

Societa Anonima Fonderie Officine di Gorizia, Gorizia, Italy. 
(Small steel castings.) (TRIESTE.) 

Societa Anonima Nazionale Cogne-Miniere, Alti Forni, 
Acciaierie (Head Office, Turin; Works at Aosta). (Steel 
ingots, forgings, plates, sections and bars.) (GENOA.) 

Societa Italiana Acciaierie Cornigliano (Head Office and 
Works at Genova-Cornigliano). (Steel ingots, forgings, 
castings, plates and sections.) (GENOA.) 

Societi Italiana Ernesto Breda, Sesto S. Giovanni, Milan, 
Italy. (Steel ingots, sections, forgings, and steel castings.) 
(GENOA.) 
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Societs Nazionale delle Officine di Savigliano. (Head Office, 
Turin; Works at Savigliano.) (Steel ingots, forgings and 
castings.) (GENOA.) 


Société Anonyme Baume et Marpent, Marpent (Nord), 
France. (Steel castings.) (ANTWERP.) 


Société Anonyme d’Angleur-Athus. (ANTWERP.) 
Works at Grivegnée. 


Works at Tilleur-lez-Liége. (Rolling Mills for bars and 
sections only.) 


Société Anonyme de Commentry-Fourchambault et Decaze- 
ville, Imphy (Nievre). (Steel ingots, bars, sections, castings, 
and forgings.) (St. ETrENNE.) 


Société Anonyme d’Escaut & Meuse, Anzin (Nord), France. 
(ANTWERP.) 


Société Anonyme de la Fabrique de Fer de Charleroi, 
Charleroi, Belgium. (Steel ingots and plates.) (ANTWERP.) 


Société Anonyme de la Fabrique de Fer de Maubeuge, 
Louvroil (Nord), France. (Steel ingots and plates.) 
(ANTWERP.) 


Société Anonyme des Aciéries de la Meuse, Cheratte-lez- 
Liege, Belgium. (Sleel castings.) (ANTWERP.) 

Société Anonyme des Aciéries & Forges de Firminy, 
Firminy (Loire), France. (Stee! castings.) (St. ETTENNE.) 


Société Anonyme des Aciéries ci-devant Georges Fischer, 
Schaffhouse, Switzerland. (Steel castings.) (WINTER- 
THUR.) 


Société Anonyme des Acicries Nantaises, Nantes. (Steel 
castings.) (NANTES.) 


Société Anonyme des Aciéries Valére Mabille, Mariemont, 
Belgium. (Small steel castings.) (ANTWERP.) 


Société Anonyme des Forges de Vireux-Molhain, Vireux- 
Molhain, Ardennes, France. (Plates, bars, and sections.) 
(ANTWERP.) 

Société Anonyme des Forges et Aciéries de Dilling, Dillingen- 
Saar. (Mzrz.) 

Société Anonyme des Forges et Aciéries de Huta-Bankowa, 
Dabrowa-Gornicza, G.S., Poland. (Works at Dabrowa, 
(S.) (Steel plates, sections, and castings.) (VIENNA.) 


Société Anonyme des Forges et Laminoirs de Baume, Haine 
St. Pierre, Belgium. (Rolling Mills for bars and sections.) 
(ANTWERP.) 


Société Anonyme des Forges, Usines & Fonderies de Haine 
St. Pierre, Haine St. Pierre, Belgium. (Steel castings.) 
(ANTWERP.) 


Société Anonyme des Hauts-Fourneaux de la Chiers, 
Longwy Bas, France. (Rounds for rivets, stays and bolts.) 
(Mrvz.) 

Société Anonyme des Hauts-Fourneaux, Forges & Aciéries de 
Denain et D’Anzin, Denain (Nord), France. (Steel plates, 
round bars, and steel castings.) (ANTWERP.) 

Société Anonyme des Laminoirs, Hauts-Fourneaux, Forges & 
Fonderies de la Providence, Hautmont (Nord), France. 
(ANTWERP.) 


Société Anonyme des Usines de Fabrication de Tubes et de 
Forges de Sosnowice, Sosnowice, Poland. (Seamless steel 
tubes.) (VIENNA.) 
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Société Anonyme des Usines Gilson, La Croyére (Bois 
d’Haine), Belgium. (Steel ingots, blooms, sections, rivet 
bars and forgings.) (ANTWERP.) 

Société Anonyme d’Ougrée-Marihaye, Ougrée, near Liége, 
Belgium. (ANTWERP.) 

Société Anonyme John Cockerill, Seraing, Belgium. 
(ANTWERP. ) 

Société Anonyme La Brugeoise et Nicaise & Delcuve, 
St. Michel-lez-Bruges, Belgium. (Steel ingots, foryings, 
and castings.) (ANTWERP.) 

Socicté Anonyme Usines & Acic¢ries Leonard-Giot, Mar- 
chienne-au-Pont, Belgium. (Steel castings.) (ANTWERP.) 

Société des Aciéries de Longwy, Mont St. Martin (Meurthe & 
Moselle), France. (METZ.) 

Société des Usines de Louis de Roll, Gerlafingen, Switzerland. 
(Steel ingots, round bars, and forgings.) (WINTERTHUR.) 

Société Francaise de Constructions Mécaniques (Anciens 
Etablissements Cail), Denain (Nord), France. (Steel 
ingots, blooms, bars, sheets, castings, and forgings.) 
(ANTWERP.) 

Société Métallurgique de Normandie, Mondeville (Calvados), 
France. (HAVRE.) 

Société Métallurgique de Senelle-Maubeuge, Senelle, near 
Longwy, Meurthe et Moselle, Metz. (Steel ingots, blooms, 
bars, and sections.) (METz.) 

Spolka Akeyjna Wielkich Piecow i Zakladow, Ostrowieckich, 
Poland. © (Steel castings, forgings, sections and small plates.) 
(GDYNIA.) 

Stabilimenti di Dalmine, Societa Anonima, Dalmine (Ber- 
gamo). (Weldless rolled or drawn steel tubes, hollow 
pillars and davits, and iron and steel lap-welded tubes.) 
(GENOA.) 

Stahl und Walzwerk Hennigsdorf Aktiengesellschaft, 
Hennigsdorf, near Berlin. (Steel castings and forgings.) 
(Srerrrn.) 

Stahlwerk Mannheim Akt. Ges., Mannheim-Rheinanu, 
Germany. (Steel castings and forgings.) (AUGSBURG.) 
Stahlwerk Mark Wengern, Aktiengesellschaft, Wengern- 

Ruhr, Germany. (Stee! castings.) (DorTMUND.) 

Standard Steel Works Co., Burnham, Mifflin County, Pa., 
U.S.A. (Steel castings and forgings.) (PHILADELPHIA.) 

Statne Zeleziarne a Oceliarne, Podbrezove, Ozecho-Slovakia. 
(Rolling Mills for plates and sections; also seamless steel 
tubes.) (VIENNA.) 

Stavanger Electro-Staalverk A.S., Stavanger, Norway. 
(Steel castings.) (OsLo.) 

Steel & Tube Co. of America, Mark Plant, Indiana Harbor, 
Ind., U.S.A. (CLEVELAND, 0.) 

Steel Company of Australia, Brunswick, Melbourne. (Steel 
castings.) (MELBOURNE.) 

Steel Company of Canada, Hamilton, Ontario. (Works at 
Hamilton.) (Toronro.) (Works at Montreal.) (Bars 
and angles.) (MONTREAL.) 

Sterling Steel Foundry Co., Braddock, Pa., U.S.A. (Steel 
castings.) (PITTSBURGH.) 

Stora Kopparbergs Bergslags Aktiebolag, Falun, Sweden. 
(Steel Works at Domnarfvet.) (Sections of all sizes and 
plates up to 30 mm. thick ; steel castings.) (STOCKHOLM.) 
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Strémmens Verksted, near Oslo. (Steel castings.) (OSLO.) 
Strémsniis Jernverks Aktiebolag, Degerfors, Sweden. 
(Melting Furnaces and Rolling Mills.) (GOTHENBURG. ) 
Strong Steel Foundry Co., Buffalo, N.Y., U.S.A. (Steel 
castings.) (CLEVELAND, 0.) 

Sucesora de Aceros Electricos $.A., Barcelona, Spain. (Steel 
castings.) (BARCELONA.) 

Sulzer Fréres, Société Anonyme, Winterthur, Switzerland. 
(Steel castings.) (WINTERTHUR.) 


Sumitomo Metal Industries, Lim. 
Steel Works, Osaka. (Steel castings and forgings.) 
(Kosr.) 
Steel Tube Works, Amagasaki. (Jngols, small bars 
and sections ; also weldless steel tubes.) (Konr.) 


Surahammars Bruks Aktiebolag, Surahammar, Sweden. 
(Forge and Rolling Mills, also steel castings.) (StocK- 
HOLM.) 

Tata Iron & Steel Co., Lim., Jamshedpur, India. (Steel 
plates, angles, and channels.) (CALCUTTA.) 

Tennessee Coal, Iron & Railroad Co., Birmingham, Ala., 
U.S.A. (Steel Works at Ensley, Ala., and Rolling Mills, 
also forgings, at Bessemer and Fairfield, Ala.) (Mose, 
ALA.) 

“Terni” Societa per l’Industria e 1’Elettricita, (Works 
at Terni.) (Steel ingots, forgings, castings and plates.) 
(NAPLES. ) 

Thompson’s Engineering & Pipe Co., Lim., Williamstown, 
Victoria. (Steel castings.) (M ELBOURNE.) 

Tokai Kogyo Kaisha, Lim., Wakamatsu, Japan. (Rolling 
Mills for plates and angles.) (NAGASAKI.) 

Tokyo Kozai Kabushiki Kaisha. Tokyo Works (Steel 
ingots, bars and sections) ; Hirota Works (Steel ingots). 
(YOKOHAMA.) 

Toledo Steel Casting Co., Toledo, 0., U.S.A. (Steel 
castings.) (CLEVELAND, 0.) 

Tosi (Franco), Legnano, Italy. (Steel Sorgings and castings.) 
(GENOA.) 

Travaux Métalliques de Boom, Société Co-opérative, Boom, 
Belgium. (Steel castings.) (ANTWERP.) 

Tsurumi Seitetsu Zosen Kabushiki Kaisha, Tsurumi, Kojo, 

Japan. (Rolling Mills for plates.) (YoKOHAMA.) 

‘Twin City Forge & Foundry Co., Stillwater, Minnesota, 
U.S.A. (Steel castings.) (CimvEnaND, 0.) 

Uddeholms Aktiebolag, Uddeholm, Sweden. Nykroppa, 
Sweden. (Steel ingots, forgings and bars.) (GOTHENBURG. ) 
Storfors, Sweden. (Weldless steel lubes.) (STocKHOLM.) 

Union de Consommateurs de Produits Metallurgiques et 
Industriels, Usines d’Hagondange, Moselle. (Steel 
blooms, billets, bars, and sections.) (Muvz.) 

Union des Aciéries, Société Anonyme, Marcinelle, Charleroi, 
Belgium. (Steel castings.) (ANTWERP.) 

Union Steel Casting Co., Pittsburgh, Pa., U.S.A. (Steel 
castings.) (PITTSBURGH.) 

Uraga Dock Co., Lim., Uraga, Japan. 
(YOKOHAMA.) 

O 


(Steel castings.) 


Usines & Aciéries Allard, Société Anonyme, Mont-sur- 
Marchienne, near Charleroi, Belgium. (Steel castings.) 
(ANTWERP.) 


Usines & Aciéries Allard, Société Anonyme, Turnhout, 
Belgium. (Small steel castings.) (ANTWERP.) 


Usines Emile Henricot, Court St. Etienne, Belgium. (Sveel 
castings.) (ANTWERP.) 


Usines Gustave Boél (Aciéries de la Louviére), La Louviére, 
Belgium. (Steel plates, sections, rivet bars and steel 
castings.) (ANTWERP.) 


Usines Métallurgiques du Hainaut, Couillet, Belgium. 
(Steel forgings, castings, bars and sections.) (ANTWERP. ) 


Uzinele de Fier si Domeniile din Resita, Societatea 
Anonima, Timisoara-Bucuresti. (BRAILA.) 


Van Tongelsche Stahlwerke G.m.b.H., Giistrow i. M., 
Germany. (Steel castings.) (HAMBURG.) 


Vancouver Engineering Works, Lim., Vancouver, B.C. 
(Steel castings.) (Vancouver, B.C.) 


Varde Staalvaerk, Varde, Denmark. 


(Steel ingots and 
castings.) (COPENHAGEN.) 


Vereinigte Oberschlesische Huttenwerke Aktiengesellschaft, 
Gleiwitz, O/S. Works “ Herminenhiitte” at Laband, OS. 
(Rolling Mills for small sections and bars.) Works “Julien- 
hiitte” at Bobrek, O/S. (Jngots, blooms and_ billets.) 
Works “Stadtwerke Gleiwitz” at Gleiwitz, OJS. (Steel 
ingots, blooms and forgings.) Works **Stahlrohrenwerke”’ 
at Gleiwitz, O/S., Stadtwald. (Seamless steel tubes.) Works 
“Zawadzkiwerke” at Zawadzki, O/S. (Rolling Mills for 
sections and bars.) (VIENNA.) 


Vitkovice Mines, Steel & Ironworks Corporation, Mor 
Ostrava, 10 (Witkowitzer Berghbau- & Hisenhiitten- 
Gewerkschaft, Mahr. Ostrau, 10). Works at Vitkovice. 
(VIENNA.) 

Washington Iron Works, Seattle, Wash., U.S.A, (Steel 
castings.) (SEATTLE.) 


Weiss Manfred, Stahl-und Metallwerke Aktiengesellschaft, 
Budapest. (Works at Budapest—Czepel.) (Steel ingots 
and seamless steel tubes.) (VIENNA.) 


Wellman-Seaver-Morgan Co., Cleveland, O., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 


Wendel, les Petits Fils de Fois de, Usine “Fenderie,” 
Hayange, Moselle. (Murz.) 


Western Crucible Steel Casting Co., Minneapolis, Minn., 
U.S.A. (Steel castings.) (CLEVELAND, O.) 


Wheeling Mold & Foundry Co., Wheeling, W.Va., U.S.A. 
(Steel castings.) (PITTSBURGH.) 


Wheeling Steel Corporation, La Belle Works, Steubenville, 
O., U.S.A. (PITTSBURGH.) 


Worth Steel Co., Claymont, Del., U.S.A. (Steel plates.) 
( PHILADELPHIA.) 


Youngstown (The) Sheet & Tube Co., Youngstown, 0O., 
U.S.A. (PITTSBURGH.) 
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FIRMS IN COUNTRIES OTHER THAN GREAT BRITAIN AND IRELAND. 


ARRANGED ACCORDING TO SURVEYING DISTRICTS. 


AMSTERDAM. 
N.V. Machinefabrick G. Dikkers & Co., Hengelo, 
Holland. (Small steel castings.) 


Nederlandsche Staalfabrieken (v/h J. M. de Muinck 
Keizer), Utrecht, Holland. (Steel ingots, blooms, 
billets and castings.) 


ANTWERP. 
Aciéries de Haine St. Pierre et Lesquin, Société 
Anonyme, Haine St. Pierre, Belgium. (Steel 
castings.) 


Aciéries et Ateliers de Grosse Forge, Maurice Dembier- 
mont & Cie., Hautmont (Nord), France. (Steel 
forgings.) 

Compagnie Générale des Aciers, Société Anonyme, 
Thy-le-Chateau, Belgium. (Steel castings.) 

Forges et Ateliers de Constructions Electriques de 
Jeumont, Jeumont (Nord), France. (Steel castings.) 

Société Anonyme Baume et Marpent, Marpent (Nord), 
France. (Steel castings.) 

Société Anonyme d’ Angleur-Athus. 

Works at Grivegnée. Works at Tilleur-lez-Li¢ge. 
(Rolling Mills for bars and sections only.) 

Société Anonyme d’Escaut & Meuse, Anzin (Nord), 
France. 

Société Anonyme de la Fabrique de Fer de Charleroi, 
Charleroi, Belgium. (Steel ingots and plates.) 

Société Anonyme de la Fabrique de Fer de Mau- 
beuge, Louvroil (Nord), France. (Steel ingots and 
plates.) 

Société Anonyme des Aciéries de la Meuse, Cheratte- 
lez-Liége, Belgium. (Steel castings.) 

Société Anonyme des Aciéries Valére Mabille, Mariemont, 
Belgium. | (Small steel castings.) 

Société Anonyme des Forges de Vireux-Molhain, Vireux- 
Molhain, Ardennes, France. (Plates, bars and sections.) 

Société Anonyme des Forges et Laminoirs de Baume, 
Haine St. Pierre, Belgium. (Rolling Mills for bars 
and sections.) 

Société Anonyme des Forges, Usines & Fonderies de 
Haine St. Pierre, Haine St. Pierre, Belgium. (Steel 
castings.) 

Société Anonyme des Hauts-Fourneaux, Forges & 
Aciéries de Denain et D’Anzin, Denain (Nord), 
France. (Steel plates, round bars and steel castings.) 

Société Anonyme des Laminoirs, Hauts-Fourneaux, 
Forges & Fonderies de la Providence, Hautmont 
(Nord), France. 

Société Anonyme d’Ougrée-Marihaye, Ougrée, near 
Liége, Belgium. 
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Société Anonyme des Usines Gilson, La Croyére (Bois 
d’Haine), Belgium. (Steel ingots, blooms, sections, 
rivel bars and forgings.) 

Société Anonyme John Cockerill, Seraing, Belgium. 

Société Anonyme La Brugeoise et Nicaise & Delcuve, 
St. Michel-lez-Bruges, Belgium. (Steel ingots, forgings 
and castings.) 

Société Anonyme Usines & Aciéries Leonard-Giot, 
Marchienne-au-Pont, Belgium. (Steel castings.) 

Société Frangaise de Constructions Mécaniques (Anciens 
Etablissements Cail), Denain (Nord), France. (Steel 
ingots, blooms, bars, sheets, castings and forgings.) 

Travaux Métalliques de Boom, Société Coopérative, 
Boom, Belgium. (Steel castings.) 

Union des Aciéries, Société Anonyme, Marcinelle, 
Charleroi, Belgium. (Steel castings.) 


Usines & Aciéries Allard, Socicté Anonyme, Mont- 
sur-Marchienne, near Charleroi, Belgium. (Steel 


castings.) 

Usines & Aciéries Allard, Société Anonyme, Turnhout, 
Belgium. (Small steel castings.) 

Usines Emile Henricot, Court St. Etienne, Belgium. 
(Steel castings.) 

Usines Gustave Boél (Aciéries de la Louviére), La Lou- 
viere, Belgium.. (Steel plates, sections, rivet bars and 
steel castings.) 

Usines Métallurgiques du Hainaut, Couillet, Belgium. 
(Steel forgings, castings, bars and sections.) 


AUGSBURG. 
Maschinenfabrik Augsburg-Niirnberg A.G., Augsburg, 
Germany. (Sleel forgings.) 
Stahlwerk Mannheim Akt. Ges., Mannheim-Rheinau, 
Germany. (Steel castings and forgings.) 


BALTIMORE, MD. 
Bethlehem Steel Co., Sparrow’s Point, Md., U.S.A. 


BARCELONA. 

Fundiciones Escorsa 8.A., Pi y Margall, 2-Hospitalet de 
Llobregat, Barcelona. (Steel castings.) 

La Maquinista Terrestre y Maritima §.A., Barcelona. 
(Steel castings.) 

Sociedad Anonima Industrias Mecanicas, Barcelona, 
Spain. (Steel castings.) 

Sucesora de Aceros Electricos S.A., Barcelona, Spain. 
(Steel castings.) 
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BILBAO. 
Compaiiia Anonima Basconia, Bilbao. 


Compaiiia Fabrica de Trubia, Trubia Asturias, Spain. 
(Steel castings and forgings.) 


Sociedad Altos Hornos de Vizcaya, Bilbao. 


Sociedad Anonima Aceros de Elorrieta, Bilbao. (Steel 
castings.) 

Sociedad Anonima Echevarria, Bilbao. (Small sections 
and bars.) 

Sociedad Anonima Industrial Asturiana, Fabricas de 
Moreda y Gijon, Gijon. (Rivet bars.) 

Sociedad Anonima Jose Maria Quijano, Forjas de Los 


Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) 

Sociedad Anonima Talleres de Deusto, Deusto, Bilbao. 
(Steel castings.) 

Sociedad Espafiola de Construccion Naval, Reinosa, 
near Santander, Spain. (Steel ingots, forgings, castings, 
plates, and sections.) 


Sociedad Metalurgica Duro-Felguera, La Felguera, 
- Asturias, Spain. 


BORDEAUX. 


Compagnie des Forges et Aci¢ries de la Marine et 
dHomécourt, Le Boucan (Forges de l’Adour), 
(Basses-Pyrénées), France. (Bars and sections.) 


BOSTON. 


Roxbury Steel Casting Co., Boston, Mass., U.S.A. (Steet 
castings.) 


BOULOGNE. 


Aciéries de Paris et d’Outreau (Société Anonyme), 
Usine d’Outrean (Pas de Calais), France. (Steel 
castings.) 


BRAILA. 


Uzinele de Fier si Domeniile din Resita, Societatea 
Anonima, Timisoara-Bucuresti. 


BREMEN. 


Deutsche Schiff und Maschinenbau Aktiengesellschaft, 
Werk Act. Ges. “‘ Weser,” Bremen, Germany. (Small 
steel castings.) 


CALCUTTA. 


Tata Iron & Steel Co., Lim., Jamshedpur, India. 
(Steel plates, angles and channels.) 


CLEVELAND, O. 
American Rolling Mill Co., Middletown, O., U.S.A. 
(Steel castings and forgings.) 
American Steel Foundries, Indiana Harbor, Ind., U.S.A. 
(Steel castings.) 


CLEVELAND, O.—continued. 


Andrews Steel Co., Newport, Kentucky, U.S.A. (Ingots, 
blooms, billets and slabs.) 


Atlas Steel Casting Co., Buffalo, N.Y., U.S.A. (Steel 
castings.) 

Bethlehem Steel Co., Buffalo, N.Y., U.S.A. 

Bonney-Floyd Co., Columbus, 0., U.S.A. (Steel 
castings.) 

Buhl Malleable Co., Detroit, Mich,, U.S.A. (Steed 
castings.) 

Canton Steel Foundry Co., Canton, 0., U.S.A. (Steel 
castings and ingots.) 

Carnegie-Illinois Steel Corporation, Chicago, IIl., U.S.A. 

Cleveland Steel Casting Co., Cleveland, 0., U.S.A. 
(Steel castings.) 

Colorado (The) Fuel & Iron Co., Minnequa Works, 
Pueblo, Colo. (Bars and small sections.) 

Detroit Steel Casting Co., Detroit, Mich., U.S.A. (Steel 
castings.) 

Erie Forge Co., Erie, Pa., U.S.A. (Steel ingots, 
forgings and castings.) 

Falk Corporation, Milwaukee, Wis., U.S.A. (Steel 
castings.) 

Fink] (A.) & Sons Company, Chicago, IIl., U.S.A. 
(Steel forgings.) 

Gould-Coupler Co., Depew, N.Y., U.S.A. (Steel 
ingots.) 

Hubbard Steel Foundry Co., East Chicago, Ind., 
U.S.A. (Sleel castings.) 

Huntington Steel Co., Huntington, Ind., U.S.A. 
(Steel castings.) 

Industrial Steel Castings Co., Toledo, O., U.S.A. 
(Steel castings.) 


Inland Steel Co. (Steel Works at Indiana Harbor, Ind., 
U.S.A., and Rolling Mills at Chicago Heights, 
Chicago, IIl., U.S.A.) 

Maynard Electric Steel Castings Co., Milwaukee, 
Wisconsin, U.S.A. (Steel castings.) 

Michigan Steel Casting Co., Detroit, Mich., U.S.A. 
(Small castings.) 

Monarch Steel Castings Co., Detroit, Mich., U.S.A. 
(Steel castings.) 

National Enameling & Stamping Co., Granite City, 
RS Ure 

National Erie Co., Erie, Pa., U.S.A. (Steel castings.) 


National Malleable and Steel Castings Co., Melrose Park, 
Chicago, Ill, U.S.A. (Steel ingots.) 

National Steel Foundries Co., Milwaukee, Wis., U.S.A. 
(Steel castings.) 

National Tube Co., Lorain, 0., U.S.A. (Blooms, 
billets and plates.) 


Northwestern Steel and Iron Corporation, Minneapolis, 
Minn., U.S.A. (Steel castings.) 


Ohio Steel Foundry Co., Lima, 0., U.S.A. 
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CLEVELAND, O.—continued. 
Otis Elevator Oo., Buffalo, N.Y., U.S.A. (Steel 
castings.) 
Otis Steel Co. (The), Cleveland, 0., U.S.A. 
Pelton Steel Co., Milwaukee, Wis, U.S.A. (Steel 
castings.) 
Railway Steel Spring Co., Chicago Heights, Il., U.S.A. 
(Steel ingots.) 
Republic Steel Corporation, Cleveland, O., U.S.A. 
Buffalo Plant, Buffalo, N.Y., U.S.A. 
Central Alloy District, Massillon Plant, Massillon, 
MgO eas 
Chicago Plant, Chicago, Ill, U.S.A. (Steel Works 
at 118th Street, Chicago, and Rolling Mills at 
East Chicago, Ind.) (Steel angles and bars.) 
Cleveland District, Cleveland, O., U.S.A. 
Corrigan McKinney Plant. (Steel ingots, 
blooms and billets.) 
Upson Nut Plant. (Round and square steel bars.) 
Seullin Steel Co., St. Louis, Mo., U.S.A. (Steel 
castings.) 
Steel & Tube Co. of America, Mark Plant, Indiana 
Harbor, Ind., U.S.A. 
Strong Steel Foundry Co., Buffalo, N.Y., U.S.A. 
(Steel castings.) 
Toledo Steel Casting Co., Toledo, 0., U.S.A. (Steel 
castings.) 
Twin City Forge and Foundry Co., Stillwater, Minne- 
sota, U.S.A. (Steel castings.) 
Wellman-Seaver-Morgan ©o., Cleveland, 0., U.S.A. 
(Steel castings.) 
Western Crucible Steel Casting Co., Minneapolis, 
Minn., U.S.A. (Steel castings.) 


COPENHAGEN. 


Burmeister & Wain’s Maskin-og Skibsbyggeri, Aktie- 
selskabet, Copenhagen. (Steel ingots, forgings and 
castings.) 

Varde:Staalvaerk, Varde, Denmark. (Steel ingols and 
castings.) 


DORTMUND. 


Dortmund-Hoerder Hiittenverein Aktiengesellschaft, 
Dortmund, Werk Dortmunder Union, Dortmund, 
Germany. (Also steel castings.) 

Dortmund-Hoerder Hiittenverein Aktiengesellschaft, 
Dortmund, Werk Hoerder Verein, Dortmund- 
Hoerde, Germany. 

Gussstahlwerk Wittmann Aktiengesellschaft, Haspe, near 
Hagen, Westphalia, Germany. (Steel castings.) 

Hoesch-Kéln Neuessen Aktiengesellschaft fiir Bergbau 
ah signs Dortmund, Germany. (Rolling 
LUlls. 
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DORTMUND—continued. 


Kléckner-Werke A. G., Abteilung Hasper Eisen-und 
Stahlwerk, Haspe, Westphalia, Germany. (Steel 
ingots, plates, bars and sections.) 

Mannesmannréhrenwerke, Abteilung Grillo Funke, 
Gelsenkirchen-Schalke, Westphalia, Germany. 

Ruhrstahl Aktiengesellschaft, Annener Guss stahlwerk, 
Witten-Annen, near Dortmund, Westphalia, Germany. 
(Sleel castings.) 

Ruhrstahl Aktiengesellschaft,@elsenkirchener Guss stahl- 
werke, Gelsenkirchen, Germany. (Steel castings.) 
Ruhrstah! Aktiengesellschaft Gussstahlwerk Witten, 

Witten, Germany. (Steel sections, bars and forgings.) 

Ruhrstahl Aktiengesellschaft Henrichshiitte, Hattingen- 
Ruhr, Germany. (Steel ingots, forgings, castings and 
plates.) 

Stahlwerk Mark Wengern, Aktiengesellschaft Wengern 
Ruhr, Germany. (Steel castings.) 


DUNKIRK. 


Aciéries de Haine St. Pierre & Lesquin, Lesquin-lez- 
Lille (Nord), France. (Steel castings.) 

Compagnie de Fives Lille, Société Anonyme, Fives 
Lille (Nord), France. (Steel ingots, castings and 
forgings.) 

Compagnie des Forges de Chatillon, Commentry et 
Neuves-Maisons, Isbergues (Pas de Calais), France. 
(Steel blooms, bars and sections.) 


DUSSELDORF. 


August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Hiitte Ruhrort-Meiderich, Duisburg- 
Meiderich, Germany. (Bars and sections only.) 

August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Niederrheinische Hiitte, Duisburg, 
Germany. 

August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Thyssen-Hiitte, Duisburg-Hamborn, 
Germany. (Bars and sections only.) 

Bergische Stahl - Industrie Kommanditgesellschaft, 
Remscheid, Germany. (Steel ingots and castings.) 
Bochumer Verein fiir Gussstahlfabrikation Aktien- 
gesellschaft, Bochum, Werk Bochum, Germany. 
(Forgings, steel castings, rolled bars and weldless 

tubes.) 

Deutsche Babcock & Wilcox Dampfkessel- Werke Actien- 
Gesellschaft, Oberhausen, Germany. (Steel castings.) 

Deutsche Edelstahlwerke A.G., Krefeld. 

Krefelder Stahlwerk, Krefeld. (Steel ingots and 
forgings.) 

Bergische Stahlindustrie, Remscheid. (Steel 
forgings.) 

Deutsche LEisenwerke Aktiengesellschaft, Miilheim- 
Ruhr, Werk Friedrich Wilhelm-Hiitte, Miilheim- 
Ruhr, Germany. (Steel castings.) 

Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, 
Werk Dinslaken, Niederrhein, Germany. (Weldless 
tubes, hollow pillars and masts.) 
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DUSSELDORF—continued. 


Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, 
Werk Diisseldorf, Germany. 

Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, 
Werk Miilheim-Ruhr, Germany. (Sveel plates, seamless 
and lap-welded tubes.) 

Kisen-und Hiittenwerke Aktiengesellschaft, Bochum, 
Germany. (Sleel forgings and castings.) 

Gebr. Bohler & Co., A.G., Stahlwerk Dusseldorf, Dussel- 
dorf-Oberkassel, Germany. (Jngots for steel forgings.) 

Geisweider Hisenwerke Act. Ges., Geisweid (Kreis 
Siegen), Germany. (Rolling Mills.) 

Gutehoffnungshiitte Oberhausen Aktiengesellschaft, 
Abteilung _Diisseldorf, —_Diisseldorf - Grafenberg, 
Germany. (Steel castings.) 

Gutehoffnungshiitte Oberhausen Aktiengesellschaft, 
Oberhausen, Rheinland, Germany. 


Hahnsche Werke Act. Ges., Grossenbaum, near Duisburg, 
Germany. (Broad flats and ingots.) 

Hiittenwerke Siegerland Aktiengesellschaft, Siegen, 
Werk Charlottenhiitte, | Niederschelden (Sieg), 
Germany. (Steel plates and ingots.) 

Kléckner-Werke A. G., Abteilung Georgs-Marien- 
Werke, Osnabriick, Germany. (Steel ingots, sections, 
forgings and castings.) 

Klockner-Werke A.G., Abteilung Mannstaedtwerke, 
Troisdorf, near Cologne, Germany. (Rolling Mills 
for sections.) 

Krupp, Fried., Act. Ges., Essen, Germany. (Steel plates, 
Sorgings and castings.) 

Krupp, Fried. Act. Ges., Friedrich Alfred Hiitte, 
Rheinhausen-Friemersheim, Germany. (Bars and 
sections only.) 

Mannesmannréhren- Werke, Abteilung Heinrich Bierwes- 
Hiitte, Duisburg-Huckingen, Germany. (Steel Works 
and Rolling Mills for plates, bars and sections.) 

Mannesmannréhrenwerke, Diisseldorf and Remscheid, 
Germany. (Weldless rolled or drawn steel hollow 
pillars and davits.) 

Press & Walzwerk Akt. Ges., Abteilung Oberbilker 
Stahlwerk, Diisseldorf-Oberbilk, Germany. (Steel 
ingots and forgings.) 

Rheinmetall-Borsig Aktiengesellschaft, Werk Diissel- 
dorf, Germany. (Steel ingots and forgings; and weld- 
less steel tubes.) 

Ruhrstahl Aktiengesellschaft, Stahlwerk Krieger, 
Diisseldorf, Germany. (Steel castings.) 

Stahlwerk Gebr. Boehler, Act. Ges., Diisseldorf- 
Oberkassel. (Ingots for steel forgings.) 


GDYNIA. 


Schichau, F., Elbing, West Prussia, Germany. (Steel 
ingots, forgings and castings.) 

Spolka Akeyjna Wielkich Piecow i Zakladow, Ostro- 
wiekich, Poland. (Steel castings, forgings, sections 
and small plates.) 


GENOA. 


A.S.S.A. Acciaierie di Susa Societ’ Anonima, Torino, 
Italy; Head Office in Turin. (Works at Susa.) 
(Smail steel castings.) 

Acciaieria e Ferriera del Caleotto, Societa Anonima, 
Lecco riparto Castello, Italy. (Steel ingots, bars and 
small sections.) 

Acciaierie Elettriche Pio Faggian, La Spezia, Italy. 
(Small steel castings.) 

Acciaierie e Ferriere Lombarde Falck ; Head Office, 
Milan. (Works at Milan, weldless rolled or drawn 
steel tubes and hollow pillars.) (“ Unione” Works 
at Sesto 8. Giovanni, steel ingots, sections and bars.) 
(“ Concordia” Works at Sesto 8. Giovanni, Rolling 
Mills for steel plates.) 

Acciaieria e Tubificio di Brescia, Societii Anonima, 
Brescia, Italy. (Steel ingots, sections and bars, steel 
castings, weldless drawn or water gas welded tubular 
material.) 

Cantieri del Tirreno, Societ’ Anonima Stabilimento alle 
Grazie, Genoa. (Steel forgings.) 

Fabbrica Italiana Tubi, Societa Anonima, Sestri 
Levante, Italy. (Steel ingots, billets and weldless 
rolled and drawn steel tubes.) 

Monderia Milanese di Acciaio Vanzetti, Milan. (Steel 
castings.) 

Fratelli Bruzzo-Ferricra di Bolzaneto, Genova-Bolzaneto. 
(Steel plates up to 25 mm. thickness, also sections and 
bars.) 

Fratelli Ferreri di Ferreri Nicola, Turin, Italy. (Small 
steel forgings.) 

Grandi Fucine Italiane-Gio. Fossati & Co., Societa 
Anonima, Genoa-Sestri, Italy. (Steel forgings.) 

“Tiva” Alti Forni e Acciaierie d’Italia: Head Office, 
Genoa. 

Stabilimento di Genova-Sestri. (Sections, bars and 
plates.) 

Stabilimento di Genova-Bolzaneto, (Sections and 
bars.) 

Stabilimento di Genoya-Voltri. (Small sections, 
bars and rivets.) 

Stabilimento di Savona. (Sections, bars and 
plates.) 

Stabilimento di Lovere. (Sections, bars, caslings 
and forgings.) 

Stabilimento di Novi Ligure. (Rolling Mills for 
steel plates up to 15 mm. in thickness ; also sections 
and bars.) 

Officine Metallurgiche Bergamasche,  Societa 
Anonima, Bergamo, Italy. (Small steel forgings.) 

Societa Alti Forni e Acciaierie d’Italia, Porto Vecchio 
di Piombino, Italy. (Steel ingots, blooms, sections and 
bars.) 

Societ’ Anonima Acciaierie Elettriche di Sesto San 
Giovanni, Sesto San Giovanni, Milan, Italy. (Steed 
castings.) 

Societa Anonima FIAT 

Sezione Ferriere, Piemontesi, Turin. (Steel ingots, 
plates, sections, also seamless and welded 
tubes.) 

Sezione Industrie Metallurgiche Acciaierie, Turin. 
(Steel castings and forgings.) 
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GENOA—continued. 


Societ’ Anonima Nazionale Cogne-Miniere, Alti Forni 
Acciaierie (Head Office, Turin; Works at Aosta.) 
(Steel ingots, forgings, plates, sections and bars.) 

Societ’& Italiano Acciaierie Cornigliano (Head Office and 
Works at Genova-Cornigliano.) (Steel ingots, forgings, 
castings, plates and sections.) 

Societi Italiana Ernesto Breda, Sesto S. Giovanni, 
Milan, Italy. (Steel ingots, sections, forgings and 
steel castings.) 

Societh Nazionale delle Officine di Savigliano. (ead 
Office, Turin; Works at Savigliano.) (Steel ingots, 
forgings and castings.) 

Stabilimenti di Dalmine, Societi Anonima, Dalmine 
(Bergamo). (Weldless rolled or drawn sieel tubes, 
hollow pillars and davits, and iron and steel lap 
welded tubes.) 

Tosi (Franco), Legnano, Italy. (Steel forgings and 
castings.) 


GOTHENBURG. 

Aktiebolaget Bofors, Bofors,Sweden. (Melting Furnaces 
and Foundry at Bofors.) 

Aktiebolaget Motala Verkstad, Motala Verkstad, 
Sweden. (Melting Furnaces, Rolling Mills and 
Forge ; also steel castings.) 

Bjorneborgs Jernverks _ Aktiebolag, Vermlands 
Bjérneborg, Sweden. (Melting Furnaces and Forge.) 

Strémsniis Jernverks Aktiebolag, Degerfors, Sweden. 
(Melting Furnaces and Rolling Mills.) 

Uddeholms Aktiebolag, Uddeholm, Sweden. Nykroppa, 
Sweden. (Steel ingots, forgings and bars.) 


HAKODATE. 
Hakodate Dock Co., Lim., Hakodate, Japan. 
steel forgings and castings.) 


The Japan Steel Works, Lim., Muroran, Japan. (Steel 
ingots, forgings and castings.) 


(Small 


HALIFAX, N.S. 
Cumming (J. W.) Manufacturing Co., Lim., New 
Glasgow, Nova Scotia. (Small steel castings.) 
Dominion Steel & Coal Corporation Lim., Sydney, Nova 
Scotia. (Steel ingols, billets, plates and sections.) 
Nova Scotia Steel & Coal Co., Lim. (Rolling Mills 
at New Glasgow, N.S.) (“orgings, sections and bars.) 


HAMBURG. 


Blohm & Voss, Hamburg, Germany. (Steel castings.) 

Deutsche Werke A.G., Kiel, Germany. (Steel castings.) 

Nordische Stahlwerke, Bach & Co. Kommandit- 
gesellschaft, Neumiinster, Germany, (Sm:l steel 
castings.) 

Van Tongelsche Stahlwerke G.m.b.H., Giistrow i. M., 
Germany. (Steel castings.) 


HAVRE. 
Société Métallurgique de Normandie, Mondeville 
(Calvados), France. 
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HELSINGBORG. 
Kockums Jernyerk, Kallinge, Sweden. (Steel castings.) 


HELSINGFORS. 


Aktiebolaget Dalsbruk, Dalsbruk, Finland.  (Sveel 
ingots, forgings, castings, bars and angles.) 


HONG KONG. 


Hong Kong & Whampoa Dock Co., Lim., Kowloon 
Docks, Hong Kong. (Steel castings.) 


KOBE. 


Gomei Kaisha Miki Cast Steel Works, Lim., Osaka, 
Japan. (Small steel castings.) 

Japan Steel Works, Lim., Hiroshima Works, Hiroshima, 
Japan. (Steel ingots, forgings and castings.) 

Kaneko Steel Foundry, Minato-ku, Osaka, Japan. 
(Steel castings.) 

Kawasaki Dockyard Co., Lim. (Fukiai Works), Kobe, 
Japan. 

Kawasaki Sharyo Kabushiki Kaisha, Shiri-ike-mura, 
Hiogo, Japan. (Steel castings and forgings.) 
Kobe Steel Works, Lim., Kobe, Japan. (Steel caslings, 
forgings, and plain and angle bars of small section.) 
Kurimoto Iron Works, Lim., 77, Shinsumiya-cho, 
Taisho-ku, Osaka. (Steel castings.) 

Matsuo Chuko Kabushiki Kaisha, Osaka, Japan. (Steel 
caslings.) 

Mitsu Bishi Seitetsu Kabushiki Kaisha, Kenjiho, Korea. 

Mitsubishi Jukogyo Kabushiki Kaisha, Kobe, Japan. 
(Steel castings.) 

Mitsui Bussan Kaisha, Tama Yard, Tama, Japan. 
(Steel castings.) 

Muto Denki Seikosho (Muto Electric Steel Works), 
Osaka, Japan. (Steel castings.) 

Nakayama Steel Works, Lim., Osaka, Japan. (Sieel 
ingots and plates.) 

Niigata Tekkosho, Niigata, Japan. (Steel castings.) 

Nippon Seitetsu Kabushiki Kaisha, Osaka Seitetsu-sho, 
Japan. (Small steel angles and bars.) 

Nippon Steel Foundry, Lim., Osaka, Japan. (Steel 
castings.) 

Osaka Chain and Machinery Works, Lim., Osaka, 
Japan. (Small steel castings.) 

Osaka Iron Works, Lim., Sakurajima Works, Osaka, 
Japan. (Steel castings and forgings). 

Sumitomo Metal Industries, Lim. 

Steel Works, Osaka. (S/eel castings and forgings.) 
Steel Tube Works, Amagasaki. (/zgots, small bars 
and sections; also weldless steel tubes.) 


LOS ANGELES. 


Bethlehem Steel Corporation, Los Angeles, Cal., U.S.A. 
(Round bars.) 


MALMO. 


Aktiebolaget Abjérn Anderson, Svedala, near Malmé, 
Sweden. (Steel castings.) 


Received by Chief Engineer Surveyor Kecetved from Chief Engineer Surveyor 
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The remarks of the Chief Engineer Surveyor are desired on this case for the consideration of the Classing Committee. 
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to bring out clearly any exceptional features in connection with the case, so that the Classing Committee may have all the salient points 
presented in the endorsement." —2rtract fram Sub-Committee's Report, 2415'92. ) 
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MARSEILLES. 
Fonderies & Aciéries de Provence, Marseilles. (Steel 
castings.) 


MELBOURNE. 
Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Steel castings.) 
Steel Company of Australia, Brunswick, Melbourne. 
(Steel castings.) 
Thompson’s Engineering & Pipe Co., Lim., Williams- 
town, Victoria. (Steel castings.) 


METZ. 

Aciéries Réunies de Burbach-Eich-Dudelange (Arbed). 
(Works at Burbach (Saarbrucken-Burbach). Zngots, 
blooms, billets and sections); (Works at Hostenbach 
(Saarbrucken-Burbach). Rolling Mills for plates) ; 
(Works at Dommeldange, Luxembourg. Steel ingots, 
forgings and castings.) 

Aciéries Sarroises Dingler, Karcher et Cie., Saarbriick. 
(Steel castings.) 

Compagnie des Forges et Aci¢ries de la Marine et 
d’Homécourt, Homécourt (Meurthe & Moselle). 

Hauts-Fourneaux, Fonderies, Forges & Laminoirs de 
Meurthe & Moselle (Mr. Fould-Dupont), Usines de 
Pompey, France. 

Neunkircher Hisenwerke A.G., Neunkirchen (Saar.) 
(Steel bars and sections ; also steel rivet bars.) 

Rochling’sche Hisen-und Stahlwerke, Volklingen-Saar. 
(Steel ingots, billets, bars, forgings and castings.) 

Société Anonyme des Forges et Aciéries de Dilling, 
Dillingen-Saar. 

Société Anonyme des Hauts-Fourneanx de la Chiers, 
Longwy Bas, France. (Rounds for rivets, stays and 
bolts.) 

Société des Aciéries de Longwy, Mont St. Martin 
(Meurthe & Moselle), France. 

Société Métallurgique de Senelle-Maubeuge, Senelle, 
near Longwy, Meurthe et Moselle, Metz. (Steel 
ingots, blooms, bars and sections.) 

Union de Consommateurs de Produits Métallurgiques 
et Industriels, Usines d’Hagondange, Moselle. 
(Steel blooms, billets, bars and sections.) 

Wendel, les Petits Fils de Fois. de, Usine ‘‘ Fenderie,” 
Hayange, Moselle. 


MOBILE, ALA. 
Gulf States Steel Co., Alabama City, Alabama, U.S.A. 
Tennessee Coal, Iron & Railroad Co., Birmingham, 


Ala., U.S.A. (Steel Works at Ensley, Ala., and 
Rolling Mills, also forgings, at Bessemer and Fairfield, 
Ala.) 

MONTREAL. 


Canadian Car and Foundry, Steel Foundry Division, 
Longue Pointe, Montrea. (Steel castings.) 
Canadian Tube and Steel Products, Lim., 5765, Hamilton 
Street, Montreal, P.Q. (Steel angles, bars and rivels.) 
Joliette Steel, Lim., Joliette, Quebec. (Steel castings.) 
Steel Company of Canada, Hamilton, Ontario, (Works 
at Montreal.) (Bars and angles.) 


_ 
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NAGASAKI, 
Asano Kokura Steel Co., Lim., Konomimachi, Kokura, 
Japan. (Ingots) 
Mitsubishi Jukogyo Kabushiki Kaisha, Nagasaki, Japan. 
(Steel ingots, blooms, forgings, castings and plates.) 
Nippon Seitetsu Kabushiki Kaisha, Yawata Seitetsu-sho, 
Yawata, Japan. 


Tokai Kogyo Kaisha, Lim., Wakamatsu, Japan 
(Rolling Mills for plates and angles.) 


NANTES, 

Etablissements J. J. Carnaud & Forges de Basse-Indre, 
Basse-Indre, Loire-Inférieure. (Also steel castings.) 

Forges & Aciéries du Nord et de Est (France), Usines 
Meétallurgiques de la Basse Loire, Trignac, near 
St. Nazaire. 

Société Anonyme des Aciéries Nantaises, Nantes. (Steel 
castings.) 


NAPLES. 
Ilva Alti Forni e Acciaierie d’Italia. 

Stabilimento di Bagnoli, Bagnoli. 
sections and bars.) 

Stabilimento di Torre Annunziata Centrale, Torre 
Annunziata Centrale. (Steel ingots, sections and 
bars.) 

“Terni” Societ’ per Industria e l’Elettricita. (Works 
at Terni.) (Steel ingots, forgings, castings and plates.) 


(Steel ingots, 


NEWCASTLE, N.S.W. 

Broken Hill Proprietary Co., Lim., Iron and Steel 
Works, Newcastle, N.S.W. (Sieel plates, bars 
sections and castings.) 

Commonwealth Steel Co., Lim., Waratah, Newcastle 
N.S.W. (Steel castings and forgings.) 


NEWPORT NEWS, VA. 


Newport News Shipbuilding & Dry Dock Co., Newport 
News, Va., U.S.A. (Steel castings and forgings.) 


OSLO. 

Drammens Jernstoberi A/S., Drammen, Norway. (Small 
steel castings.) 

Raufoss Ammunisjonsfabrikker, 
(Steel castings.) 

Stavanger Electro-Staalverk A/S., Stavanger, Norway. 
(Steel castings.) 

Strdémmens Verksted, near Oslo. (Steel castings.) 


Raufoss, Norway. 


PARIS. 
Aciéries de Gennevilliers, Gennevilliers, near Paris. 
(Small steel castings.) 
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PHILADELPHIA, PA. 
Alan Wood Steel Company, Conshohocken and Ivy 
Rock, Pa., U.S.A. (Blooms, billets and thin plates.) 


American Bridge Co., Pencoyd Iron Works, Pencoyd, 
Philadelphia, Pa., U.S.A. (Sections, angles and bars.) 


Atlantic Steel Castings Co., Chester, Pa., U.S.A. 
(Steel castings.) 


Bethlehem Steel Co., Bethlehem, Pa., U.S.A. (Steel 
ingots, bars and sections.) 


Lebanon, Pa., U.S.A. (Rolling Mills for bars.) 
Steelton, Pa., U.S.A. (Steel forgings.) 


Central Iron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling Mills.) 


Dodge Steel Company, Tacony, Philadelphia, Pa., U.S.A. 
(Small steel castings.) 


General Steel Castings Corporation, Eddystone, Pa., 
U.S.A. (Steel castings.) 


Lebanon Steel Foundry, Lebanon, Pa., U.S.A. (Smail 
steel castings.) 


Lukens Steel Company, Coatesville, Pa., U.S.A. 


Midvale Company, (The), Nicetown, Philadelphia, Pa., 
U.S.A. (Steel forgings.) 


Penn Steel Castings Corporation, Chester, Pa., U.S.A. 
(Steel castings.) 


Pennsylvania Forge Corporation, Tacony, Philadelphia, 
Pa., U.S.A. (Steel ingots and forgings.) 


Phoenix Iron Company (The), Pheenixville, Pa., U.S.A. 
(Sections and bars.) 


Standard Steel Works Co., Burnham, Mifflin County, 
Pa., U.S.A, (Steel castings and forgings.) 


Worth Steel Co., Claymont, Del., U.S.A. (Steel 
plates.) — - 


PITTSBURGH, PA. 


Allegheny Steel Co., Brackenridge, Pa., U.S.A. (Also 
steel castings.) 


Soe Steel Co., Cambria Works, Johnstown, Pa., 
S.A. 


Nolin gag wie Steel Corporation, Pittsburgh, Pa., 
S.A. 


Crucible Steel Company of America, Park Works, 
Pittsburgh, Pa., U.S.A. 


Forged Steel Wheel Company, Butler, Pa., U.S.A. 
si & Laughlin Steel Corporation, Pittsburgh, Pa., 
=o Ay 


Mesta Machine Co., West Homestead, Pa., U.S.A. 
(Steel ingots, castings and forgings.) 


National Malleable and Steel Castings Co., Sharon, Pa., 
U.S.A. (Steel ingots.) 


Oliver Tron & Steel Co., Pittsburgh, Pa., U.S.A. 
(Rolling Mills for bars.) 


Pittsburgh Crucible Steel Co., Midland, Pa., U.S.A. 


Pittsburgh Steel Foundry, Glassport, Pa., U.S.A. 
(Steel castings and ingols.) 
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Republic Steel Corporation, Cleveland, O., U.S.A. ; 
Youngstown Plant, Youngstown, 0., U.S.A. 


Sharon Steel Hoop Co., Youngstown, O. (Stee! melting 
plant at Lowellville, 0.; and Rolling Mills at 
Youngstown, O.) 


Sterling Steel Foundry Co., Braddock, Pa., U.S.A. 
(Steel castings.) 


Union Steel Casting Co., Pittsburgh, Pa., U.S.A. (Steel 
castings.) 


Wheeling Mold & Foundry Co., Wheeling, W. Va., 
U.S.A. (Steel castings.) 


Wheeling Steel Corporation, La Belle Works, Steuben- 
ville, O., U.S.A. 


Youngstown (The) Sheet & Tube Co., Youngstown, 
O., U.S.A. 


” . 


PRAGUE. 


Ceskomorayska-Kolben-Danck, Lim., Prague-Vysocany. 
(Steel castings.) 


Ignaz Storek, Briinn, Czecho-Slovakia. (Steel castings.) 


Limited Co., formerly the Skoda-Works, Pilsen. (Stee! 
castings and forgings.) 

Branch Works at WHradek, near 

(Rolling mills for bars and sections.) 


Mannesmannréhrenwerke, Komotau, Czecho-Slovakia. 
(Weldless steel tubes.) 


Poldi Steel Works, Kladno, near Prague. 
Prazska zelezarska spolecnost, Kladno, near Prague. 


Rokycany. 


ROTTERDAM. 
Machine Fabriek Yzer-Staal & Metaal Gieterij (v/h Bak- 
ker & Co.), Ridderkerk. (Steel castings.) 


ROUEN, 
Aciéries de Maromme (E£. Breton), Maromme (Seine 
Inférieure), France. (Steel castings.) 


ST. ETIENNE. 

Compagnie des Forges et Aciéries de la Marine et 
d’Homeécourt, St. Chamond (Loire), France. 

Fonderies, Forges et Aciéries de St. Etienne, St. 
Etienne, France. 

Forges de la Loire et du Midi (Messrs. Marrel Fréres), 
Rive de Gier, France. 

Holtzer, Jacob, & Cie., Aciéries d’Unieux, Unieux 
(Loire), France. (Sveel forgings and castings.) 

Schneider & Co., Creusot. 

Société Anonyme de Commentry-Fourchambault et 
Decazeville, Imphy (Nievre). (Steel ingots, bars, 
sections, castings and forgings.) 

Société Anonyme des Aciéries & Forges de Firminy, 
Firminy (Loire), France. (S/eel cusdings.) 


SAN FRANCISCO, CAL. 
Columbia Steel Company, Pittsburgh, Cal., U.S.A. 
(Steel castings.) 
General Metals Corporation (Best Plant Division), 
Oakland, Cal., U.S.A. (Steel castings.) 


Bethlehem Steel Corporation, South San Francisco, Cal. 
U.S.A. (Steel ingots, small sections, and bars.) 


> 


SEATTLE, WASH. 
Olympic Steel Works, Seattle, Wash., U.S.A. (Steel 
castings.) 
Bethlehem Steel Corporation, Seattle, Wash., U.S.A. 
(Sections and bars.) 


Puget Sound Steel Works, Tacoma, Wash., U.S.A. 
(Steel castings.) 


Washington Iron Works, Seattle, Wash., U.S.A. 
(Steel castings.) 


STETTIN. 

Deutsche Industrie Werke Aktiengesellschaft, Berlin- 
Spandau, Germany. (Steel ingots, bars, sections 
and forgings.) 

Gruson (Otto) & Co., Hisen und Stahlwerk, Magdeburg 
Buckau, Germany. (Steel castings.) 

Gussstahlwerk Wolgast Betriebs-Gesellschaft m.b.H., 
Wolgast, Germany. (Small steel castings.) 

Krautheim (G.), Aktiengesellschaft, Chemnitz-Borna, 
Germany. (Sleel castings.) 

Krupp, Fried., Act. Ges., Grusonwerk, Magdeburg- 
Buckau, Germany. (Steel castings.) 

Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammer- 
werk Gréditz, Gréditz, Germany. (S/eel castings.) 
Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammer- 
werk Riesa, Riesa, Germany. (Rolling Mills for bars ; 

seamless steel tubes.) 

Mitteldeutsche Stahlwerke Aktiengesellschaft, Stahl 
und Walzwerk Weber, Brandenburg (Havel), 
Germany. (Steel plates and ingots.) 

Rheinmetall-Borsig Aktiengesellschaft, Werk Borsig, 
Berlin-Tegel, Germany. (Steel ingots, forgings and 
castings.) 

Schiffer & Budenburg G.m.b.H., Magdeburg-Buckau, 
Germany. (Small steel castings.) 

Stahl und Walzwerk Hennigsdorf Aktiengesellschaft, 
Hennigsdorf, near Berlin. (Steel castings and 
forgings.) 


STOCKHOLM. 
Avesta Jernverks Aktiebolag, Avesta, Sweden. (Steel 
plates, sections, and high pressure air receivers.) 
Bultfabriks Aktiebolaget, Hallstahammar, Sweden. 
(Steel castings.) 
Fagersta Bruks Aktiebolag, Fagersta, Sweden (Bruk- 
skoncernen). 
Works at Fagersta. (Steel blooms and billets.) 
Works at Forsbacka. (Steel blooms, billets, tubes 
and forged and rolled bars.) 
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STOCKHOLM—continued. 
Kohlswa Jernverks Aktiebolag. (Melting Furnaces, 
Foundry and Forge at Kohlswa, Sweden.) 


Sandvikens Jernverks Aktiebolag, Sandviken, Sweden. 
(Steel ingots, forgings, and steel tubes.) 

Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden. (Steel sections and castings.) 


Stora Kopparbergs Bergslags Aktiebolag, Falun, 
Sweden. (Steel Works at Domnarfvet.) (Sections of 
all sizes and plates up to 30 mm. thick ; steel castings.) 


Surahammars Bruks Aktiebolag, Surahammar, Sweden. 
(Forge and Rolling Mills, also steel castings.) 


Uddeholms Aktiebolag, Uddeholm, Sweden ; Storfors, 
Sweden. (Weldless steel tubes.) 


SYDNEY, N.S.W. 
Australian Alloy Steel, Lim., Alexandria, Sydney, N.S.W. 
(Steel castings.) 


Australian Iron & Steel, Lim., Port Kembla, N.S.W. 
(Steel plates, bars and sections.) 


Bradford & Kendall, Lim., Alexandria, Sydney, N.S.W. 
(Steel castings.) 


Cockatoo Docks & Engineering Co., Lim., Cocketoo, 
Sydney, N.S.W. (Steel castings.) 


TORONTO, ONTARIO. 
Algoma Steel Corporation, Lim., Sault St. Marie, 
Ontario, Canada. (Séeel billets, bars and angles.) 
Canada Foundries & Forgings, Lim., Welland, Ontario. 
(Steel forgings.) 
Dominion Foundries & Steel, Lim., Hamilton, Ontario. 
(Steel ingots, plates and castings.) 


Steel Company of Canada, Hamilton, Ontario. (Bars 
and angles.) 


TRIESTE: 

“Tlva,” Alti Forni e Acciaierie d’ltalia, Marghera, Italy. 
(Steel castings; also Rolling Mills for small steei 
seclions and bars.) 

Kranjska Industrjska Druzba, Jesenice-Fuzine, Yugo- 
slavia. 

SocietA? Anonima Fonderie Officine di Gorizia, Gorizia, 
Italy. (Small steel castings.) 


VALENCIA. 


Compania Siderurgica del Mediterraneo, Sagunto, 
Spain. (Steel ingots, bars and sections.) 


VANCOUVER, B.C. 


Vancouver Engineering Works, Lim., Vancouver, B.C. 
(Steel castings.) 
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VIENNA. 
Works IN AUSTRIA. 


Bohler, Gebr., & Co., Akt. Ges., Vienna. (Works at 
Kapfenberg, Styria.) (Steel castings.) 

Oesterreichisch-Alpine Montangesellschaft, Vienna. 
(Works at Donawitz, Styria. Plates and sections.) 
(Works at Kindberg, Styria, Austria. Rolling Mills 
for small sections.) 

Schoeller-Bleckmann Stahlwerke Akt. Ges., Vienna. 
( Works at Hoeniysberg, Styria. Steel bars.) (Works ab 
Ternitz, Nieder-Oesterreich. Steel bars and caslings ; 
also seamless steel tubes.) 


Works In CzEcHO-SLOVAKIA. 

Banska a Hutni Spolecnost (Berg- & Huttenwerks- 
Gesellschaft), Praha, II. (Works at Trinec. Steel 
ingots, bars and sections.) (Works at Karlova Hut. 
Rolling Mills for plates.) 

Hahn (Albert), Réhrenwalzwerke, Novy Bohumin. 
(Steel ingots, bars and sections.) 


Mannesmannréhrenwerke Akt. Ges., Svinov-Vitkovice. 
(Weldless steel tubes.) 


Statne Zeleziarne a Oceliarne, Podbrezova. (Rolling 
Mills for plates and sections; also seamless steel tubes.) 


Vitkovice Mines, Steel and Ironworks Corporation, Mor. 
Ostrava, 10 (Witkowitzer Bergbau- & Eisenhiitten- 
Gewerkschaft, Mahr. Ostrau, 10). (Works at 
Vitkovice.) 


Works IN GERMANY. 

Vereinigte Oberschlesische Hiittenwerke Aktiengesell- 
schaft, Gleiwitz, O/S. (Works “Herminenhiitte” at 
Laband, O/S. Rolling mills for small sections and 
bars.) (Works * Julienhiitte” at Bobrek, O/S. Ingots, 
blooms and billets.) (Works “Stadtwerke Gleiwitz” at 
Gleiwitz, O/S. Steel ingots, blooms and forgings.) 
(Works “stahlrohrenwerke” at Gleiwitz, OjS., 
Stadtwald. Seamless steel tubes.) (Works “ Zawadzki- 
werke” at Zawadzki, O/S. Rolling Mills for sections 
and bars.) 


Works 1n Hungary. 

Ganz & Co., Akt. Ges., Budapest. (Steel castings and 
Sorgings.) 

Kéniglich Ungarische Staatliche Kisen-, Stahl- und 
Maschinenfabriken, Budapest. (Works at Didsgyér.) 
(Steel castings, forgings, plates and sections.) 

Rimamurany-Salgo-Tarjaner Eisenwerke Akt, Ges., 
Budapest. Works at Ozd. 

Weiss Manfred, Stahl-und Metallwerke Aktiengesell- 


schaft, Budapest. (Works at Budapest—Czepel.) 
(Steel ingots and seamless steel tubes.) 


Works In Ponanp. 


Huta Pokoj Sp. A. Katowice. (Works “Baildonhutte” 
at Katowice, G/S.) (Works “Huta Pokoj” at Nowy 
Bytom, G/S.) 
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VIENNA—continued. 

Katowicka Sp. A. dla Gornictwa i Hutnictwa, Katowice. 
(Works “Huta Batorego” at Hajduki Wielkie, G/S. 
Steel castings and weldless rolled or drawn steel 
hollow pillars and davits.) (Works “ Huta Falva” at 
Swientochlowice, G/S.) (Works * Krolewska Huta” 
at Krolewska Huta, G/S. Steel plates, anales, bars 
and forgings.) (Works “Huta Laura” at Siemiano- 
wice, G/S. Steel plates, angles, bars and weldless 
tubes.) 

Modrzejowskie Zaklady Gorniczo-Hutnicze, S. A., 
Sosnowice. (Works at Huta Katarzyna. Steel 
ingots.) (Works at Huta Milowice. Rolling Mills 
for blooms and round bars.) 

Société Anonyme des Forges et Acieries de 
Huta-Bankowa, Dabrowa-Gornicza, G/S.) (Works 
at Dabrowa, G/S. Steel plates, sections and 
castings.) 

Société Anonyme des Usines de Fabrication de Tubes 
et de Forges de Sosnowice, Sosnowice, Poland. 
(Seamless steel tubes). 


WINTERTHUR. 


Société Anonyme des Aciéries ci-devant Georges 
Fischer, Schaffhouse, Switzerland. (Steel castings.) 


Société des Usines de Louis de Roll, Gerlafingen, 
Switzerland. (Steel ingots, round bars and forgings.) 


Sulzer Fréres, Société Anonyme, Winterthur, Switzer- 
land. (Steel castings.) 


YOKOHAMA. 


Mitsubishi Jukogyo Kabushiki Kaisha, Yokohama Dock 
Works, Yokohama, Japan. (Steel ingots, blooms, 
small forgings and castings.) 

Nippon Chuzo Kabushiki Kaisha, 2-chome, Suehiro-cho, 
Tsurumi-ku, Yokohama, Japan. (Steel castings.) 
Nippon Kokan Kabushiki Kaisha, Kawasaki, Japan. 

(Steel tubes, bars and sections.) 

Oshima Steel Works, Oshima, Tokio, Japan. (Steel 
castings and forgings.) 

Tokyo Kozai Kabushiki Kaisha, 

Tokyo Works (Steel ingots, bars and sections) ; 
Hirota Works (Steel ingots.) 

Tsurumi Seitetsu Zosen Kabushiki Kaisha, Tsurumi, 
Kojo, Japan. (Rolling Mills for plates.) 

Uraga Dock Co., Lim., Uraga, Japan. (Steel castings.) 


(Revised, September, 1987.) 
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STEMS and STERNFRAMES. TABLE i 


FIRST LONGITUDINAL 
NUMERAL STERNFRAMES STERNFRAMES 


LxD WITHOUT WITH APERTURES. 


i EP sy eee Ad ‘ APERTURES. Sr 
1 - 
Fall Scantling Complete Super | Stern Post. Rudder Post. 


Vessels. structure Vessels. 


ie, acm, on 
150 x 25 140 x 25 135 x 125X 55 

165 x 82 145 x 29 140 x 185 x 

180 x 38 150 x 82 145 x 85 140 x 
180 sabe 160 X 85 160 x 150X 95 145 x 95 
185 x 47 165 X 38 165 x 160 x 110 145 x 110 
190 ‘n 170 x41 170 x 165 X 115 145 Xx 115 
370 420 190 X57 180 x 44 180 57 170 X 125 150 X 125 
420 465 195 x 60 185 x 47 185 60 180 X 135 160 x 135 
465 555 210 X 60 190 x 50 190 x 68 190 x 140 170 x 140 
555 650 215 X63 190 x 54 205 x 67 215 x 140 190 x 140 
650 790 230 x 67 205 X 57 230X 67 230 x 145 205 x 145 
790 930 255 X 67 215 X57 240x 70 wake 160 215 x 160 
930 1115 265 X70 230 x 60 255X 738 255 x 180 230 x 180 
1115 oa 1300 280 X78 240 X 68 265 x xen 265 x 190 230 x 190 
1300 1535 255 X 67 265X 838 265 X 215 230 x 215 
1535 1765 = ; 265 X70 ; — e 280 x 280 240 x 230 
1765 2045 280 X73 290x 90 290 x 240 255 x 240 
2045 2415 280 X77 290X 95 mS 255 265 X 255 
2415 2785 - 290 x 85 805 x 98 320 X 265 280 X 265 
3160 i 805 x 85 305 x 100 320 x 280 280 x 280 
3530 305 x 90 305 X 110 330 x 290 290 x 290 


Lioyp’s ReGisTeER oF Suippinc, Lonpon.—13th July, 1922. q 2 


Metres. 


3,05 


3,35 


3,65 


3,95 


4,25 


4,55 


4,9 


FRAME 
SPACING. 


mim. 


535 


545 


560 


560 


570 


570 


TYPE OF 
FRAMING. 


FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


ee 
» 
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SIDE FRAMING. 


TABLE ra 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN 
WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE 


WEGMOB! ss sao ee cs) 


Reversed frames .. .. 


Depth offraming .. .. 


Angle frames 


Frames ., 


Reversed frames.. .. .. 


Depth offraming .. .. 


Angleframes .. .. .. 


SI a 


Reversed frames .. .. 


Depth offraming .. .. 


Angle frames .. .. .. 


Frames.. 


Reversed frames .. 


Depth of framing .. .. 


Angleframes .. .. .. 


Frames... .. . 


Reversed frames 


Depth of framing .. .. 


Angleframes .. .. . 


pe 


Reversed frames 


Depth of framing .. .. 


Angie frames 


Frames .. . 


Reversed frames 


Depth of framing .. 


Pet OR e140 x75 K 8 


FRAMING IN BOTTOMS TO DECK AT SIDE. 
PEAKS. 
Metres. Metres. Metres. Metres. | Metres. 
2,45 8,05 38,65 3,95 4,25 
mm. mm. > ee) ae mm. ee tae an 
100 X 65 X 6,5 100 X65 x7 100 X 65 X 7,5 100 X65 x8 100 X 75 X 8,5 
100 X 65 X7 100 x 65 X 7,5 100 X65 x8 100 X 65 X 8,5 100 X75 x9 100 X 75 X 9,5 
65x 65X6 65 X 65 X 6,5 
65X65 X6 65 X 65 X 6,5 
65 65 
100 x 65 X 7,5 100 x 65 X 8,5 120X75x8 120 X75 X 8,5 130 X 75 X 7,5 
75X65 X6 75 X 65 X 6,5 75xX65xX7 
65X65 x6 65 x 65 X 6,5 65 X65xX7 
75 75 75 
100 X 65 X 8,5 120X75x8 1380 X 75 X 8,5 130 x 75 X 9,5 140 X 75 X 8,5 
65 X 65 X 6,5 75 X75X7 T5X75X7 75 X75 X 7,5 
65 X 65 x 6,5 65X65 X7 75X65xX7 | 75 x 65X 7,5 
65 75 90 90 
120 X 75 xX 9,5 140 X 75 X 8,5 140 X 75 xX 10 150 x 75 X 9,5 
75 X 65 X 6,5 75X75 X7 75 X75 X 7,5 75X75x8 
| 65X65 x 6,5 75 X65 X7 75 X65 X7,5 75 X 65 X8 
75 90 90 90 
130 X 75 X 9,5 140 X75 X10 150 x 75 X 9,5 170 X75 X8,5 
90 X 65 X 6,5 75X75x8 75 X75 X 8,5 
65 X 65 X 6,5 75x65x8 75X75 X 8,5 
90 90 90 
170 X75 X 8,5 140x75x8 


; ay or ee eee 
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SIDE FRAMING. 


TABLE 2 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN 
WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE 
D FRAME | TYPE OF BOTTOMS, TO DECK AT SIDE. 
SPACING. | FRAMING. $$ = 
Metres. Metres. | Metres. Metres. Metres, Metres, 
4,55 4,9 | 5,2 5,5 5,8 6,1 
Metres, z mm. a | ae ‘cm, a mm, mm, a mm, 2 nun, : | mm, 
EOMMOOR is be be xe es j 
Reversed frames : 
3,05 535 . 
Depth of framing .. .. 
Angle frames .. .. . 
YAMA 6 a ca ae “oe 
Reversed frames .. .. | 
3,35 545 | 
Depth offraming .. .. 
Angleframes .. .. .. 
Bp ee 75 X 65 X 6,5 | 
- 
65X65 xX 6,5 
Reversed frames .. .. ’ 
3,65 545 
Depth offraming .. .. 4o 
Angleframes ., .. .. 130 X75 x 9,5 
WEIMER ss ase a Gu 79X65X 7 79 X 65 X 7,5 
or r 5 on 7h 
Reversed frames .. .. 79X65X 7 75 X65 X 4,0 
8,95 560 
Depth offraming .. .. 90 90 
ineateae | aU TOKIO | 16S kB OB 
NEMUOE os. thise ss ech OT 75X75X 7,5 
Reversedframes .. ..| 75 X65X 8 75 X75 X 75X75X 8 
4,25 | 560 
Depth of framing .. .. y¥0 90 
ee ee er ae 140 X75 x 7 
a ee : 4 
fae gS s 90X75X 7,5 | 90X75x 8 90X75x 8 
Reversedtrames .. ..| “9X75X 8 75X75 xX 7,5 75X75X 8 90X75X 8 
4,55 570 
Depth offraming .. .. 90 100 100 115 
Bulbangle frames .. ..| 140X75X 7 | 140X75X 8,5 | 140X75x10 | 150x75x10 
Frames... .. .. .. ..| 9OX75X 7,5 90X75x 8 90X75Xx 8 90X75x 9 100X75x 9 
Reversed frames 75X75X 7,5 75X75x 8 90X75x 8 90X75X 9 90X75 xX 9,5 
4,9 570 is : 
Depth of framing .. .. 100 100 115 115 125 
Bulbangleframes.. ..| 140X75X 8,5 | 1407510 150 x 75 x 10 170X75xX 8 170 X75 X11 


Oe 


nes" 


TYPE OF 
FRAMING. 


Frames .. .. . 


Reversed frames 


5,2 


Angle or bulb 
frames .. .. 


Frames .. 


Reversed frames 


5,5 


Angle or bulb 
frames .. .. 


Depth offraming .. .. 


Depth offraming .. .. 


ang: 


FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


is 


SIDE FRAMING. 


TABLE 24 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN 
WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE 
BOTTOMS, TO DECK AT SIDE. 


Metres 


4,25 


Metres. 


4,55 


Metres. 


4,9 


Metres. 


5,2 


Metres. 


5,5 


Metres 


5,8 


| 90X65X 7 
| 65X65X 7 
90 

le 
--|140 X 75 x 10 


| 90X65x 7 
| 75X65 7 
100 


gle’ 
» (15075 X10 


Frames .. . 


Reversed frames 


Angle or bulb 
frames... .. 


Reversed frames 


Angle or bulb 
frames .. .. 


Frames .. 


Reversed frames 


Reversed frames 


6,7 


Reversed frames 
620 


Depth offraming .. .. 


an; 


Lo ee eee meer 


Depth of framing .. .. 


any 


Depth offraming .. .. 


Bulb angle frames .. 


Depth offraming .. .. 


Bulb angle frames .. 


FYOMAS Be we “ch foe os 


Depth of framing .. .. 


Bulb angle frames .. 


| 9075 x 
| 75 X65 Xx 
100 


©.) Ga Per 
“1170 X75 X 


90X75X 7,5 


| 75x65x 7,5 


100 


e1e1170 X75 X 


90 X75 Xx 
| 75X75 x 
100 
_140 X 75 Xx 


| 90X75 x 
| 75X75 xX 
100 
..|140 X 75 x 10 


90X75X 8,5 
| 75X75X 8,5 
100 

.|150X 75x 8 


mm, 


90 X75 X7,5 


75 X75 X7,5 
100 
140 X 75 X 8,5 


mn. 


90X75X 8 

75X75X 8 
100 

140 X75 x10 


100X75xX 8 
75X75X 8,5 
115 

150 X75 x 10 


mm. 


90X75xX 8 
90X75xX 8 


mm, 


90 X75 xX 
90X75 xX 

115 
170 X75 xX 


mm, 


100 X75 xX 8,5 
90X75x 9 
125 
170X75xX 9,5 


100 X75 xX 8,5 
75X75xX 9 
115 


150 X75 x 11 


100 xX 75 x 
90 X75 X 
125 


170 X75 x 


120x75x 8 
90xX75x 8 
140 


170 X75 X 11,5 


100X75xX 8,5 


90xX75x 9 


125 
170 X75X 9,5 


90X75X 8 
140 


170 X75 X 11,5 


120xX75X 8 |120x75x 9 


90xX75x 9 
140 
180 X 75 X 10 


120X75X 9,5 

100 x 75 x 10 
140 

180 X75 x 11 


120X75 x 10 
100 X 75 X 10,5 
140 

190x75x 9 


mim. 


120 x75 x 


90 X75 x 


140 


180 X 75 x 


120 X75 x 


90 X75 X 


140 


180 X75 x 10 


12075 x10 


100 X 75 X 10,5) 


140 


190X75x 9 


120 x 75 x 10 


120 X75 x 10 


150 


190 X75 X11 


120 X 75 X 10,5 

120 X 75 X 10,5 
150 

200 X 75 x 10 


ee 


130 x 75 x 10 


120 X75 x 10 
165 
200 X 75 x 10,5 


130 x 75 x 10 


130 X 75 x 10 


180 


220 x 75 x 10 


130 X75 X11 


130 X75 xX 11 
180 
220 75x 11, 
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SIDE FRAMING. 
TABLE 2 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. gee conTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN 
WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE 


D | FRAME TYPE OF | BOTTOMS, TO DECK AT SIDE. 
SPACING. FRAMING. |—— —— ~ - =o - —_— = —— 
Metres, | Metres. | Metres, | Metres. Metres, Metres Metres. 
6,1 6,4 6,7 7,0 7,3 (as 7,9 
Metres, mm. | mm, mm. mm. mm, 7 | mm. mm, mm. 


Frames.. .. .. .. .(|L20X75X 9,5 


Reversed frames .. ..,100X 75X10 


Depth of framing .. .. 140 
Bulb angle frames... ...180 X 75 X11 
Frames.. .. .. .. ..L20X75X 9,5)180X75X 9,5 
Reversed frames .. ...120X75X 9,5/120X75X 9,5 
5,5 585 
Depth of framing .. .. 150 165 
Bulb angle frames.. ...190X 75X10 |200x 75x10 
Frames... .. .. .«. «(120 75X10 |180X75X10 |180x 75x10 
Reversed frames .. ...120X75X10 |120X75X10 |130xX75x10 
5,8 595 
Depth of framing .. .. 150 165 180 
Bulb angle frames... ../190 X 75 X 10,5/200 X 75 X 10,5/200 X 75 x 18,5 
Frames... .. .. «. (18075 X 9,5/180 x 75 X 10,5/130 x 75 X 10,5}140 x 75 X 10,5 
Reversed frames .. ...120X75X 9,5/120 X 75 x 10,5/130 X 75 X 10,5|130 x 75 x 10,5 
ee si Depth of framing .. .. 165 165 180 190 
Bulb angle frames... ..|200X 75X10 |200 x 75 x 11,5/220 x 75 x 10,5|220 x 75 x 18 
Frames... .. .. .. ../130 X75 X 10,5/130 X 75 X 10,5]140 X 75 X10 |140 xX 75 x 10,5|150 x 75 x 11 
Reversed frames .. ..|120 X 75 X 10,5/180 x 75 X 10,5|180 x 75 X 10/140 x 75 x 10,5/140 x 75 x 11,5 
ee wn Depth of framing .. .. 165 180 190 205 215 
Bulb angle frames... ..|200 X 75 X 11,5|220 x 75 X 10,5/220 xX 75 X12 1220 x 75 x 18,5)240 Xx 90 x 12 
Frames... .. .. «. ../130X75X11 |140X75X10,5/140X 75x10 |140X75X11 {150 x 75 x 11,5)150 x 75 x 12 
Reversed frames .. ../130X 75X11 |180X75X10,5/140X75X10 |140X75X11 |140X75X12 |150x 75x12 
ee me Depth of framing .. .. 180 190 205 205 215 230 
Bulb angle frames.. ../220 X 75 X 11,5/220X 75X13 |220X75X18 |220x75x14 240 x 90 x 12,51250 x 90 x 12,5 
Frames.. .. .. .. ../L40X75X11 |140X75X11 |150x75x11 
Reversed frames .. ..)180X75X11 |140X75X11 |140X75X11,5 
7,0 620 
Depth ot framing .. .. 190 205 215 j 


..|220X 75X12 |220x75x14 [240 x 90 x 12 


Bulb angle frames .. 


7,3 


7,6 


7,9 


8,25 


8,55 


FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


FRAME | 
SPACING. | 


TYPE OF 
FRAMING. 


mm, 
2g 
Reversed frames .. .. 

635 Depth of framing .. .. 
Bulb angle frames. 
Reversed frames .. .. 

650 
Depth of framing .. .. 


Bulb angle frames.. .. 


SIDE FRAMING. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN 
WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE 


TABLE 2 


(SEE CONTINUATION.) 


FRAMING IN BOTTOMS, TO DECK AT SIDE. 
PEAKS. ee ee ae = aE Tet eel eee Fe yy _ oa 
Metres, Metres, Metres, Metres, Metres. 
| 6,1 6,4 6,7 7,0 7,3 
mm. mm. mm. mm. ane mim. 
100X75x 8 150 X75 10,5 | 150X75x10,5 | 150x75x11 150 X75 X11 
75X75X 8,5 | 180xX75x11 140 X75 X11 140X90X11,5 | 150x90x11 
115 205 215 215 230 


|| 15075 x10 


100 X75 X 8,5 
75xX75x 9 
115 

150 X75 X11 


iy a Pee eee: 
Reversed frames .. .. 
660 


Depth of framing .. .. 


Bulb angle frames.. .. 


FPPAINOH 2c oe ne ty ce 

Reversed frames .. .. 
675 

Depth of framing .. .. 


Bulb angle frames.. .. 


100X75x 9 
75X75X 9,5 
115 


170X75x 8 


120 X75 Xx 

75 X75 X 
115 

170X75x 9 


Frames.. .. .. .. ..| 120X75X 9 

Reversed frames .. ..| 7OX75X 9 
685 

Depth of framing .. .. 125 

Bulbangle frames.. ..| 170 X75 X11 


“PRM. Sop *2, “5 
Reversed frames .. .. 

695 
Depth of framing .. .. 


Bulb angle frames ., 


Frames .. 
Reversed frames . 
710 
Depth of framing .. .. 


Bulb angle frames... .. 


.| 180 X75 xX 10 


180 x75 x11 


1380X75x 9 
75xX75x 9 
140 


| 140X75X 9,5 


75X75X 9,5 
140 


220 x 90 X18 240 X 90 X 11 


150 X75 X 11,5 

140 x75 x 12 
215 

240 x 90 X 12,5 


250 x 90 x 12 


150 X75 X 11,5 

140 x 90 x 12 
215 

250 x 90 X18 


150 x 90 x 12 

150 X 90 x 12 
230 

270 X 90 X 11,5 


250 x 90 X 13 


150 X75 X12 

150 x 90 X 12 
230 

270 X 90 X 11,5 


170 X75 x 11,5 
150 x 90 x 12 
240 


270 x 90 x 13,5 


170 X 90 X 11,5 

150 X 90 x 12 
240 

270 X 90 X 13,5 


170 x 90 X 11,5 


170 x 90 X 11,5 
255 
280 x 90 X 12,5 


170 X 90 X 11,5 
170 X 90 X 11,5 
255 
280 x 90 x 12,5 


170 x 90 x 12 


170 x 90 x 12 


180 x 90 x 12 


170 X90 x 12 
265 
290 x 90 X18 


— 


7,9 


FRAME | 
SPACING. | 


660 


TYPE OF 
FRAMING. 


Reversed frames 


Depth of framing 


Frames oc ce ce ce oe 


Bulb angle frames... .. 


213 


SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


BOTTOMS, TO DECK AT SIDE. 


Metres. 


7.6 


mm. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN 
WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE 


TABLE 2 


(CONCLUDED.) 


Metres. Metres. | Metres. 
7,9 8,25 8,55 
~ — — _ 4 — 
mm, mm. | mm. mm, 


WYAMOG:.. os oo. sa 0s 


Reversed frames .. .. 


Depth offraming .. .. 


Bulb angle frames.. .. 


WraMes .. 1. oe 2s oe 


Reversed frames .. .. 


Depth offraming .. .. 


Bulb angle frames... .. 


170 X 90 X 12,5 
170 X 90 X 12,5 


bo 


5D 


290 X 90 X 12,5 


8,25 


8,55 


Reversed frames 


Reversed frames .. .. 
Depthofframing .. . 


Bulb angle frames.. .. 


Frames .. .. oc «+ oe 


| 180 x 90 x 18 


Depth offraming .. .. 


Bulb angle frames... .. 


8,85 


9,15 


frames 


FYAMES .. «5 co ve os 
Reversed frames .. .. 


Depth offraming .. .. 


Bulb angle or channel 


| 180 x90 x 12 


WEAMORs. ws os ep eal 


170 X 90 X 12 
265 
290 x90 X13 


180 x 90 X 13 


265 


800 X 95 X 12,5 


200 x 90 X 12,5 

180 X90 X18 
280 

300 X 95 x 14,5 


FYAMECS .. 2. 0s 0h te 


Reversed frames .. .. 


Depth offraming .. .. 


Channel frames.. .. .. 


180 x 90 x 18 
180 x 90 X13 
265 


300 X 95 X 12,5 


200 x 90 x 12,5 

180 X 90 x 13 
280 

300 X 95 X 15 


200 x 90 x 12,5 
200 x 90 x 12,5 
290 


300 x 95 X17 


200 x90 X13 
200 Xx 90 X13 
305 


80 x 100 x 100 x cm 


6 


Luoyp’s Register oF SHipprnc, Lonpon.—25th June, 1925. 


bn 1 
i os x me 
5 ‘ote 100 X 100 7 


| 


280 x 100 x 100 x 


200 x 90 x 12,5 
200 x 90 x 12,5 
290 
300 X 95 X17 


200 x 90 X13 
200 x 90 X 13 
305 


200 X 90 X 13,5 
200 X 90 X 13,5 


315 
3 


14,5 
16,5 


200 X 90 X 13,5 
200 X 90 X 13,5 
315 


300 X 100 X 100 x re 


200 X90 X14 
200 X90 X14 
315 
4 


1 
xX 100 X x 
300 X 100 X 100 17 


225 x 90 X 13,5 


200 x 90 X 13,5 
330 
320 x 100 x 100 x 


12,5 
17,5 


FRAME | TYPE OF 


FRAMING IN 
SPACING. FRAMING PEAKS. 
mm, mm. 


560 


560 


570 


Reversed frames .. .. 


Depth of framing .. .. 


Angle frames .. .. .. 


Frames .. .. .. co « 


Reversed frames .. 


Depth of framing .. 


Angle frames .. .. . 


FREAMOS 2.0 ce ce ce oe 


Reversed frames .. 


Depth of framing .. .. 


Angle frames .. .. .. 


Angle or bulb 
frames .. .. 


Depth of framing .. .. 


angle 


Frames .. 2. 0s oc 6 
| Reversed frames .. .. 


Depth of framing .. 
ee le eel < AOX 75 X05 


100 X 65 x7 


100 X 65 x 7,5 


100 X 65 X 8,5 


120 X75 X 8,5 


ee 


el si i ea 
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SIDE FRAMING. 


Metres. 


2,45 


mm, 


100 X65 X7 


100 X 65 X7,5 


FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TABLE 2a 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN 
WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF BOUBLE 


BOTTOMS, TO DECK AT SIDE. 


(SEE CONTINUATION.) 


Metres. Metres, Metres, Metres. 
38,05 3,65 3,95 4,25 
mm. mm, fra re mm, 


100 X65x 8 


100X75x 9,5 


120X75X 8,5 


65X65xX 7 
65X65 7 
65 
120 x75 x10 


75 X 65 X6,5 

65 X 65 X 6,5 
75 

180 X 75 x 9,5 


90 X 65 X 6,5 
65 X 65 X 6,5 
90 
140 X75 x9 


90 x 65 x 6,5 
75 X65 X6,5 
100 


100 x 75 x 


120 X75 x 


65 X 65 X 

65 X 65 x 
65 

120x75x 9 


65x65x 7 
65X65x 7 
65 
120 x 75 x10 


75 X 65 x 
65X65X 6,5 
75 


1380 X 75 x 


75X65 6 
65xX65x 6 
75 
130 X75x 9 


75X65X 7 
65X65xX 7 
75 
130 X75 x 10 


75 X65X 7 
75X65x 7 
90 
140 x 75 x 10 


75X65X 7 

65 X 65 X 
75 

130 X 75 x 10 


| 


75X65X 7 
75X65X 7 
90 
140 X75 X10 


75X65xX 7 
75X65xX 7 
90 
140 X75 x 10 


75X75X 6,5 

75X75X 6,5 
90 

150 x 75 x 10 


75X75X 6,5 
75X75xX 6,5 
90 
150 x 75 x 10 


90 


170X75x 9,5 


75X75xX 8,5 

75X75X 8,5 
90 

140xX75x 8 


90 


140X 75x10 


215 


SIDE FRAMING. 


TABLE 2a 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN 
WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE 


D FRAMD TYPE OF BOTTOMS, TO DECK AT SIDE. 
SPACING. FRAMING. —_ — — — — — — 
| Metres. Metres. | Metres. Metres. Metres, Metres, 
4,55 4,9 5,2 5,5 5,8 6,1 
aires mn, | | mm, mm, | em igs ee mm, > wis mm, 
| i | 
Frames .. 3. i: 45 1 } 
| 
i 
Reversed frames .. “| | 
3,05 | 535 | | 


| Depth of framing .. | 


| 
| Angle frames .. .. ..) 


ae Oe Ma a a! 
3,35 545 Reversed frames .. a 
Depth of framing .. .. 
Angle frames .. .. .. 
| 
Fae i v4] TOXOEK 96 | 
3,65 545 Reversed frames .. . 75 X 65 X 7,5 
Depth of framing .. .. 90 
Angle frames .. .. .. 140 x 75 x 10,5 
| Bremes (20250 5. ia 75 x 75 x 7,5 | 75 xX fisprs 8 
3,95 | 560 Reversed frames .. 4 75X75X 8 
Depth of framing .. .. 90 
Feta ale 140X75x 7 
Frames... .. .. .. ..| TOX75X 85 | 90X75X 8 90xX75x 9 
Reversed frames .. ..| 70X75X 8,5 | 75X75xX 8 75xX75X 9 
4,25 560 
Depth of framing .. .. 90 100 100 
Bulb angle frames .. ..| 140X75xX 8 | 140X75x10 | 150x75x 9 
| Frames.. .. .. .. ..| Q9OX75X 8 90x75x 8 90X75x 9 100X 75x 8,5 
| | 
[merset taken .. | VOXIEX 8 90x 75x 8 90x 75x 9 90X75x 9 
4,55 570 
| Depth of framing .. .. 100 115 115 125 
Bulbangle frames... ..,| 140X75X10 150 x 75 x 10 170x75x 8 170X75xX 9,5 
|Frames.. .. .. .. ..| Q9O0X75X 8 90xX75x 9 100X75xX 8,5 | 100x75x 9 120 x 75 x 10 
49 570 Reversed frames .. .| 9O0X75X 8 90x75x 9 90x75x 9 100x75x 9 100 X 75 X 10,5 
A vi 
Depth of framing .. ., 115 115 125 140 140 
Bulb angle frames ., ..| 150X75X10 170x 75x 8 170X75xX 9,5 | 180x75x 9 190x75x 9 


*, 


ma 


FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 
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SIDE FRAMING. 


TABLE Za 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN 
WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE 


BOTTOMS, TO DECK AT SIDE. 


———————— 


FRAME TYPE OF FRAMING IN 
SPACING. FRAMING. PEAKS. 
Metres. 
4,25 
mm. mm. mm. 
Frames .. .. | 90X65xX 7 90xX75x 8 
Reversed frames | 75X65 7 90X75x 8 
= Depth of framing .. .. 100 115 
Angle or bulb angle'i79 x 75x 9 [150X75 X10 
Frames .. | 90X75 xX 7,5 
Reversed frames .. .. 75 X75 x 7,5 
585 
Depth of framing .. .. 100 
Bulb angle frames... .. 140X75X 8,5 
Frames .. .. .. .. ..| JOX75X 8 
Reversed frames | 75X75xX 8 
595 
Depth of framing .. .. 100 
Bulb angle frames .. .. 140 x 75 X10 
PEDEIOM cu! sew Sao. ee «ud 90 X75 x 8,5 
Reversed frames: .. ..| (OX75X 8,5 
595 
Depth offraming .. .. 100 
Bulb angle frames .. .,,L00X75X 8 
Frames .. _ ,l00x75x 8 
Reversed frames .. ..| “9X 75X 8,5 
610 
Depth of framing .. . 115 
Bulb angle frames .. .. 150 X 75 x 10 
Frames... .. .. .. ..(|L0OX75X 8,5 
Reversed frames | 75x75x* 9 
610 : 
Depth of framing .. .. 115 
Bulb angle frames .. .,|L90 X 75 X 11 
Frames , \f 140 X75 x 8,5 
Reversed frames | 75X75 X 8,5 
620 
Depth of framing . 125 
Bulb angle frames .. ..|L70X75X 9,5 


| Metres. 
| 4,55 


90 X75 X 
90 X75 x 
115 

170 X75 X 


100 X 75 x 
100 X 75 xX 

140 
170 X75 X 11,5 


Metres, 


4,9 


mm. 


Metres, 


5,2 
mn. 
100 X75 X 8,5 |LOOX75x 9 
90X75xX9 |100x75x 9 
140 


170 X75 X 9,5 |180 X75x 9 


125 


100X759 |120X75x 9,5 
100 X75 x9 
140 


180 X75 x9 


100 X 75 X 10 
140 
180 X75 X11 


120X75X9 |180X75xX 9,5 
100 X75 X 9,5 |100 X 75 x 10 
150 150 


190X75xX 9 |190xX75x 9 


Metres. 


5,5 


120xX75x 9,5 


Metres, 


5,8 


130 X75x 9,5 
1007510 |100x75 x10 
140 150 


180X 75X11 19075 x10 


138075 X = 9,5/180 x 75 x 10,5) 
100X75x10 }100X75 x11 
150 150 


190X75 X10 (20075 x 10 


130 X 75 X 10,5|180 X 75 x 10,5) 


100X75X11 |120x75 x 10,5 


150 165 


200X75X10 |200x 75x 11,5 


130X75X 9,5 
(120X75x 9,5 
165 
200 X75 x 10 


130 X 75 X 10,5)130 x 75 x 10,5 
120X75 xX 9,5)130 x 75 x 10,5 
165 180 
200 X 75 X 11,5|220 x 75 x 10,5 


180X75 X11 [14075 x 10,5 
130 X75 X11 
180 


220 x 75 x 11,5 


130 X 75 X 10,5) 
190 
22075 X18 


140 X75 x 11 
140 X75 x 11 
205 
|220X 75 x 14 


150 x 75 x 10,5 
140 X 75x11 


215 


240 x 90X11 
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FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


SIDE FRAMING. 


TABLE 2a 


(SEE CONTINUATION.) 


| 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN 
WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE 


p | FRAME TYPE OF BOTTOMS, TO DECK AT SIDE. 
SPACING. FRAMING. 
| Metres. Metres. Metres, Metres. Metres. Metres. 
6,1 6,4 6,7 7,0 7,3 7,6 
Metres, mm. ré mm. mm. mm. mm, ‘tam, mm. 
Frames .. .. -|1380X75X 9,5 
5,2 585 Reversed frames .. ..|120X75X 9,5 
| Depth of framing .. .. 165 
| | Bulb angle frames.. ..| 200 X75 X10 
— - : A as 
| Frames... .. «. «| 18075 X 10,5] 180 X75 X 10,5 
5,5 | 585 Reversed frames .. ..| 120 X75 X 10,5) 180 X75 X 10,5 
Depth of framing .. .. 165 180 
Bulb angle frames.. ..| 200 X 75 X 11,5| 220 X 75 X 10,5 
Frames... .. .. «. --| 140X75X10 |140X75X10 |140x75xX11 
5,8 | 595 | Reversed frames |140X75X10 |1380X75x10 |180x75x11 
Depth of framing .. .. 180 190 190 
Bulb angle frames .. ..| 200 X 75 X 13,5| 220 X75 X12 |220x75x12 
Frames.. .. .. .. ..| 140X75X10 |140X75X11 |140x75xX11 |150X75x10 
6,1 595 | Reversed frames -| 180 75X10 |180X75x11 |140x75x11 |140 x90 xX 10,5 
Depth of framing .. . 190 190 205 215 
Bulb angle frames .. ..| 220 X 75X12 |220X75X12 |220x75x14 |240x90x12 
Frames.. .. .. .. -.| 140 X75X10 |140X75X11 |150X75X10 |150 X75 X 10,5/170 x 75 X 10,5 
6,4 610 | Reversed frames... 140X75X10 |140X75X11 | 140 x 90 x 10,5)150 x 90 x 10,5)150 x 90 x 11 
Depth of framing .. .. 205 205 215 230 240 
Bulb angle frames .. ...220X 75X12 |220X75xX14 |240x90X12 |250xX90Xx12 |270x90X11,5 
Frames .. «. -. « + 150X75X 9,5) 1507510 |150X75x10 /150*75x11 |170xX75xX11 |170x75X11 
6,7 610 Reversed frames .. ... 140 X75 X10 | 140 x 90 X 10,5) 150 x 90 X 10,5/150 x 90 X11 [150 x 90 x 11,5)170 x 75 x 11 
Depth of framing .. .. 215 215 230 230 240 255 
Bulb angle frames .. ..) 240 X90 X11 |240X90X12 |250X90X12 |250x90X13 |270X90X12 |270x90x14,5 
Frames... .. .. «. --| 15075 X 10,5| 150 X75 X11 | 17075 X 10,5 
7,0 620 Reversed frames .. ... 140 X90 X11 | 150X90X11 |150x90x11 
Depth of framing .. .. 215 230 240 
Balb angle frames... ../ 240 X90X13 |250X90X13 |270x90X11,5 


D 


mm, 


635 


650 


660 


675 


685 


695 


710 


FRAME | 
SPACING. 


FULL SCANTLING SINGLE 


DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 
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SIDE FRAMING. 


TABLE 2a 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN 
WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE 
BOTTOMS, TO DECK AT SIDE. 


TYPE OF FRAMING IN 
FRAMING. PEAKS. 
Metres. 
6,1 
mm. mm. 
Frames .. . 120X75xX 9 150X 75X11 
Reversed frames .. .. 75xX75xX 9 150 x 90 X11 
Depth of framing .. .. 125 230 
Bulb angle frames.. ..| [70X75 X11 250 x 90X13 


Frames .. . 


Reversed frames .. .. 


Depth of framing .. .. 


Bulb angle frames .. .. 


WYOMOS. si Sts 


Reversed frames 


Depth offraming . 


Bulb angle frames .. .. 


Frames .. .. o.oo os 
Reversed frames .. .. 
Depth offraming .. .. 


Bulb angle frames... .. 


Frames... .. 


Reversed frames ., .. 


Depth of framing .. .. 


Bulb angle frames .. 


Reversed frames .. .. 


Depth of framing .. .. 


Bulb angle frames... .. 


Reversed frames .. .. 


Depth offraming .. .. 


Bulb angle frames .. .. 


130X75X 8,5 
75X75X 8,5 
140 
180xX75x 9 


130X75x 9 
75X75x 9 
140 
180 X 75 X 10 


180X 75x 9,5 
90X75x 9,5 
140 
180 X 75X11 


140xX90X 9 
75X75X 9 
150 
170x90x 9 


140 x90 9,5 
90X75X 9,5 
150 
170 x 90x 10 


140 x 90 x10 
90X75 x10 
150 
170X 90X11 


Metres. Metres, Metres. Metres. 
6,4 6,7 7,0 7,3 
170X75X10,5 | 170X75x 10,5 | 170x75x11,5 
150X 9x11 170x90x10,5 | 170x90x11,5 
240 255 255 


270 x 90 x 11,5 


270 X 90 X 18 


280 x 90 x 12,5 


170 X75 X10,5 | 170X75x11,5 | 180X75x11,5 | 180X75xX11,5 
170X90X10,5 | 170X75x11,5 | 170x90x11,5 | 180x90X11,5 
255 255 265 280 
270 x 90 x 13 280x9012,5 | 290x90x12,5 | 290x90x 14 

180 X90 x11 180 x 90x11 180 x 90 x 12 
170x 90X11 180 x 90x11 180 x 90 x 12 
265 280 280 
280x90X13,5 | 290x90x13 290 xX 90 x 15,5 
180 x 90 x 12 200 x 90 x 11,5 
180 x 90 x 12 180 x 90 x 12 
280 290 
290 X90 15,5 | 300 95 x 14,5 
200 x 90 x 12 


180 x 90 x 12,5 
305 
300 x 95 X 17 


a 


Oo 


7,6 


7,9 


8,25 


8,55 


8,85 


| 


Ne 
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SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TABLE 2a 


(CONCLUDED.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN 
WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE 
| FRAME TYPE OF BOTTOMS , TO DECK AT SIDE. 
SPACING. FRAMING. a 
Metres. Metres. Metres, Metres. Metres. 
7,6 7,9 8,25 8,55 8,85 
mm, fi , mm. mm, mm, mm. mm, 
EMIOON a5. ae Sa: tue) 108 
635 Reversed frames .. . 
Depth of framing .. .. 
| 
Bulb angle frames .. .. 
| WYAMOS 4. a6 tv as te 
| 
Reversed frames .. .. | 
650 | 
Depth of framing .. . | | 
Bulb angle frames .. .. | 
| 
| ~— — ad 
‘Frames... .. .. ..| 200X90X11,5 
180 x 90 x 12 
660 | Reversed frames .. . 
| Depth of framing .. .. 290 
| Bulb angle frames .. .. 300 x 95 x 14,5 
| Secstuagre vc ekg 200 X 90 x 12 200 90x12 
| az Revenedtames .. | 180 X 90x 12,5 200x 90x12 
é 
Depth of framing .. .. 305 315 
| ee aeO B00. 95 17 280 x 100 x 100 x =" P 
Peamad) 55 ser se eo 200 x 90 x 12 200 x 90 x 12,5 225x 90x12 
68 Reversed frames .. .. 200 x90 x 12 200 x 90 x 12,5 200 x 90X12 
5 
Depth of framing .. 315 330 845 
Channel frames... ..(280 X 100 x 100 x 5 300 x 100 x 100 x ea 300 x 100 x 100 x a 
PRAMS ej f58 Gerss. ss 200 x 90 X 12,5 225x 90x12 230 x 100 x 12 230 X 100 x 12,5 
ae Reversed frames .. .. 200 x 90 x 12,5 200x 90x12 200X 90x 12,5 225x 90x18 
Depth of framing .. .. 330 345 355 855 
Channel frames... ., (800 X 100 x 100 x 12/00 x 100 x 100 x 15/90 x 100 x 100 x 12*'390 x 100 x 100 x 1° 
17 17 17,5 17,5 
Frames... .. . 230 x 100 x 12 230 x 100 x 12,5 230 x 100 X13 230 x 100 x 14 
ay || Reversed frames 200X 90x 12,5 225x 90x18 225 90x 13,5 225 90x14,5 
Depth of framing .. .. 855 855 355 355 
1 14,5 15,5 14,5) 
82 x > ate x x1 ” |340 x 100 x xe 
Channel frames.. .. .. 0x 100 x 100 x 17,5 320 X 100 x 100 17,5 320 x 100 x 100 x 17,5 0 100 18 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK, 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS 


AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY 


TYPE OF FRAMING IN OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAMING. PEAKS. 
Metres. Metres. Metres. Metres. Metres. 
2,45 3,05 8,65 8,95 4,25 
mm. nae mm. mm. mm, mm. 
Frames 90X65X 6,5 90X75X 7,5 90X75X 7,5 
Reversed frames.. .. ... 72X60 6,5 75X65X 7,5 75 X75X 7,5 
Depth offraming.. .. .. 100 100 100 
Angle or bulb angle 150X75X10 | 180X75x 9 140X75X 8,5 
Frames 90X75X 7 90X75X 7,5 90X75x 8 90X75X 8 
Reversed frames.. .. ..| 702X65X 7 7D XIaX: 7,5 75X75: X 18 90X75xX 8 
Depth of framing .. .. 100 100 100 15, 
Angle or bulb angle! 170X75X 8,5 | 140X75x 8,5 | 140X75x10 | 150x75x10 
Frames 90X75X 7,5 90X75X 8 90X75 7,5 | 100X75X 7,5 | 100xX75xX 8,5 
everest tame. ic oi jC eos. ioO 75X75X 8 90X75X 7,5 90X75xX 8 90xX75x 9 
Depth offraming.. .. .. 100 100 115 125 125 
Aneie. aah. — 170X75x 9 140 X75 x 10 150X75x 8,5 | 150X75X11,5 | 170x75x 9,5 
wrako es 90X75X 7,5 90X75X 7,5 90X75xX 8 100X75x 8 100X75x 9 100 X75xX 9 
6,4 610 Bararied famed. al TRIO XT 90X75 7,5 90X75X 8 90X75X 8,5 90X75X 9,5 | 100X75x 9 
Tepthafwanihig.. x. “. 100 115 115 125 125 140 
fi Aaicla eres 140X75X 85 | 150x75x 8,5 | 150x75x10 170 X75X 85 |} 170xX75xX11 180X75x 9 
Frames 90X75X 8 90X75xX 8 90x75x 9 100 X75xX 9 100X75x 9 120X75xX 8 
6.7 610 ~| Reversed frames... 75X75X 8 90X75xX 8 90xX75x 9 90X75X 9,5 | 100x75x 9 100 X75 xX 8,5 
‘ Depth of framing... .. .. 100 115 115 125 140 150 
Bulbangleframes .. ..| 140 X75 10 150 x 75 x 10 170X75X 8 170 X75 X11 180X75xX 9 180 X75 x 10 
Frames 90X75X 8,5 90X75xX 9 100X75X 8,5 | 100xX75x 9 100X75X 9,5 | 120xX75x 9 
7,0 620 Reversed frames.. .. .| 79 X75X 8,5 90X75x 9 90xX75X 9 100X75x 9 100X75x 9,5 | 100X75x 9,5 
| Depth of framing 100 115 125 140 140 150 
/ Bulb angle frames 150X75xX 8 170X75X 8 170X75X 9,5} 180xX75x 9 180 X75 X 10 190xX75xX 9 
Frames 100X75X 8 100X75X 8,5 | 100x75x 9 100X 75x 9,5 | 120X75xX 85 | 120x75x 9 
73 685 Reversed frames.. .. ..| T7OX75X 8 90xX75x 9 90X75X 9,5 | 100X75xX 9,5 | 100x75x 9 100X75X 9,5 
‘ Depth of framing.. .. .. 115 125 125 140 150 150 
Bulb angle frames 150 X75 xX 10 170X75X 9,5 | 170x75xX11 180 x 75 X 10 180X75X11,5 | 190xX75x 9 
Frames . «| 100X75X 8,5 | 100x75x 9 120X75X 8,5 | 120X75x 85 | 120x75x 9 120x75x 9 
7,6 650 Reversed frames.. .. ..| TOX7THX 9 90X75xX 9,5 90xX75x 9 100X75x 9 100X75xX 9,5 | 120x75x 9 
Depth of framing.. .. .. 115 125 140 150 150 165 
Bulb angle frames 150 X75 x11 170 X75 X11 180X75x 9 180 X75 X11,5 | .190x75x 9 190 X 75 X 11,5 
Frames 100X75x 9 120x90X 8,5 | 120x90x 9 120x90xX 9 120x90X 9,5 | 180xX90X 9,5 
7,9 660 Reversed frames.. .. ..| 7OX75X 9,5 75X90X 8,5 75xX90X 9 90x90x 9 100 x90 9,5 | 100x90X 9,5 
: a Depth of framing.. .. .. 115 125 “$25 140 140 150 
Bulb angle frames .| 170X75x 8 180X 85x 9,5 | 180X85xX10,5 | 190X85x 9,5) 19085 10,5 | 200 X85 x 10 
| 
Frames 120X75X 85 | 120x90x 9 120x90x 9 120x90X 9,5 | 120xX9010,5 | 130x90x10 
675 Reversed frames.. .. .| 75X75 8,5 75x90Xx 9 90x90x 9 100 X90 X 9,5 100 x 90 X 10,5 100 xX 90 x 10 
Depth offraming.. .. . 125 125 140 140 140 150 
Bulb angle frames 170X75xX 9,5 | 180X85x10,5 | 190X85x 9,5 | 190X85x10,5 | 190 x85 x 12,5 | 200x85xX11 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


FRAME TYPE OF 
D SPACING. FRAMING. 
Metres. Metres. Metres. Metres. Metres, Metres. 
4,55 4,9 | 5,2 5,5 5,8 6,1 
Pilsen, | > tam - aa mm. mm, mm. min, mm, mm. 
Frames 
Ae Reversed frames.. .. .. 
5,5 585 Depth of framing 
Bulb angle frames 
Frames 
Reversed frames., .. . 
ROA 
5,8 595 Depth of framing.. .. .. 
Bulb angle frames 
| Frames 
Reversed frames .. .. .. 
5OF 
6,1 = Depth of framing.. .. .. 
Bulb angle frames 
| Frames 
Reversed frames.. .. .. 
6,4 oP) Depth offraming.. .. .. 
Bulb angle frames 
Frames 120 x 7DX 9 
Reversed frames.. .. ... LOOX75X 9,5 
6,7 610 Depth offraming.. .. .. 150 
Bulb angle frames 190 X75x 9 
Frames 120x755 x 9 120X75x 9 
i Reversed frames.. .. ..| LOOX75X 9,5 | 120X75xX 9 
7.0 620 . < 
epth offraming.. .. .. 150 165 
Bulb angle frames 190X 75x 9 190 X75 X 11,5 
| Frames 120x75x 9 1380 X75xX 9 1380 X75xX 9 
"3 635 Reversed frames.. .. ..| 120X75X 9 120X75xX 9 130 X75xX 9 
? es Depth of framing.. .. .. 165 180 190 
Bulb angle frames 190X75X11,5 | 200X75x11 220 X75 xX 9,5 
| Frames = 1380 X75 X10 1380X75 xX 9,5 | 140X75x 9,5 | 14075 x 10,5 
"76 650 Reversed frames... .. ... 120X75X10 180 X75xX 9,5 1380 X75 xX 9,5 180 X 75 X 10,5 
: Depth offraming.. .. .. 165 180 190 190 
Bulb angle frames -| 200X75xX10,5 | 200x75x12 220 X75 X11 220 X75 X13 
Frames 130 x 90 X 10 130 X 90 X 10 130 X90 X 10 140 X90 X 10 140 X90 X11 
Reversed frames.. .. ...| LOO X90X10 120 x90 X10 130 X90 x 10 130 x 90 x 10 130 X90 X11 
Depth of framing.. .. .. 150 165 180 190 190 
Bulb angle frames 200 X 85 X11 200 X 85 X13 220 X 85 x 12 230 x90 X11 230 X 90 X 13 
Frames . 130 X 90 X 10 180 X 90 x 10 130 X 90 X 11 140 X90 X11 140 x90 X11 150 X90 X11 
Reversed frames.. .. ... 120 X90X10 130 x 90 xX 10 130 X90 X11 130 x90 X11 140 X90 X11 140 xX 90 X 11,5 
Depth of framing.. .. .. 165 180 180 190 205 215 
Bulbangle frames .. .. 200 X85 X13 220 X 85 x 12 230 X90 X10,5 | 2380x9013 240 X 90 X 12 250 X 90 x 12 
SE NN ar a i 


SIDE FRAMING. — 
FULL SCANTLING VESSELS—FLUSH DECK. 


— 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT 
CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY 


FRAMING IN OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Frames 


Reversed frames.. .. .. 
Depth of framing.. .. .. 
Bulbangleframes .. . 


Frames 


Reversed frames.. .. .. 
Depth offraming.. .. .. 
Bulbangle frames .. .. 


Frames 


Reversed frames... .. .. 
Depth offraming.. .. .. 


Bulb angle frames 


PEAKS. 


mm. 
120X75x 9 
75X75x 9 
125 
170 X75 X 11 


Metres. 


2,45 


Metres. 


3,05 


Metres. 


3,65 


Metres. 


3,95 


mm. 
130 x90 x9 
75X90 X9 
140 
190 X 85 X 9,5 


mm. 
130 X90 9,5 
90X90X 9,5 
140 
190 X 85 X 10,5 


mn. 
180 X 90 X 10,5 
90 X 90 X 10,5 
140 
190 X 85 X 12,5 


mm. 
130 x 90 X 10 
100 x 90 x 10 
150 
200 X 85 X11 


130X75x 9 
75X75xX 9 
140 
180 X75 X10 


130 X90X 9,5 

90X90 9,5 
140 

190 X 85 X 10,5 


130 X 90 X 10 
90 x 90 x 10 
140 
190 X 85 x 11,5 


130 x 90 X 10 

100 X 90 x 10 
150 

200 X 85 X 11 


140 xX75x 9 
75X75 X 9, 
140 
180 X75 X11 


5 
ov 
5 


Frames 


Reversed frames... .. .. 


Depth offraming.. .. .. 


| 
Bulb angle frames 


140 X75 X10 
75 X75 X10 
140 
190xX75X 9 


180 x 90 X 10,5 

90 x 90 X 10,5 
140 

190 X 85 X 12,5 


130 X90 X 9,5 
100 X90 X 9,5 
150 
190 X 85 X 13 


130 X 90 X 10,5 
100 X 90 X 10,5 
150 

200 X 85 X 12 


130 X 90 X 10,5 
100 X 90 X 10,5 
150 

200 X 85 X 12 


130 x 90 x 10 

120 X 90 X 10 
165 

200 X 85 X 13 


140 x 90 x 10 
90 x 90 x 10 
150 
200 X 85 X 11 


140 x 90 X 10,5 
90 X 90 x 10,5 
150 
200 X 85 X 12 


140 X 90 X 10 

100 x 90 x 10 
165 

200 X 85 X 13 


140 xX 90 X 10,5 
100 x 90 X 10,5 
165 
220 X 85 X 10,5 


Frames 


Reversed frames.. .. .. 


Depth of framing 
Bulb angle frames 


140 X75 X 10,5 

75 X75 X 10,5 
140 

190 X75 X 9,5 


Frames 


Reversed frames . .. .. 
Depth of framing.. .. .. 


Bulb angle frames 


150 x 75 X 10 
75 X75 X 10,5 
150 
190 X75 X11 


140 x 90 X 10,5 
90 X 90 X 10,5 
150 
200 X 85 X 12 


140 xX 90 X11 
90x90 X11 
150 


200 X85 X13 


140 X $0 X 10,5 
100 X 90 X 10,5 
165 
220 X 85 X 10,5 


140 x 90 x 10 

120 x 90 X10 
180 

220 X 85 X12 


150 X 90 X 10 
90 X 90 X 10,5 
165 
200 X 90 xX 13 


150 X 90 X 10,5 
90x 90X11 
165 

220 X85 X11 


150 xX 90 X 10 
100 X 90 X 10,5 
180 

220 x 90 X 12 


150 X 90 X 10,5 

100 x 90 X11 
180 

220 X 90 X13 


Frames 


Reversed frames . .. .. 
Depth of framing... .. .. 
Bulb angle frames .. .. 


Frames 


-Reversed frames... .. . 
Depth offraming.. .. .. 
Bulbangle frames .. .. 


150 X75 X10 
90 X75 X 10,5 
165 
200 X 75 X 10,5 


150 X 90 x 10 
100 x 90 x 10,5 
180 

220 x 90 x 12 


150 x 90 X 10,5 

100 X90 X11 
180 

220 x 90 X13 


Frames 


Reversed frames... .. .. 
Depth offraming.. .. .. 


Bulb angle frames 


170 X75 X 10 

90 X 75 x 10 
180 

220 X75 X10 


170 X 90 X 10,5 
90 X 90 x 10,5 
180 
220 X 90 X18 


170 X90 X10 
100 X90 X10 
190 
230 x 90X11 


150 X 90 x 10 
120 x 90 X 10,5 
190 

230 X90 X11 


150 x 90 X 10,5 

120 x 90X11 
190 

230 X 90 X 12 


170 X 90 X 10,5 
100 x 90 X 10,5 
190 

230 x 90 X 12 


170 X 90 X 10,5 


90 X 90 X 10,5 
180 
230 x 90 x 10 


170 X 90 X 10 

100 x 90 x 10 
190 

230 x 90 X 11 


170 X 90 X 10,5 
100 X 90 X 10,5 
190 

230 X 90 x 12 


Frames 


Reversed frames... .. 
Depth offraming.. .. .. 
Bulb angle frames .. .. 


180 X 90 x 10 
90 xX 90 X 10 
190 
230 x 90 X 11 


180 x 90 x 10 

100 x 90 x 10 
205 

240 x 90 x 10,5 


100 X 90 X 10,5 
205 
240 X 90 X 11,5 


180 X 90 X 10,5 


170 x90 x10 

120 X90 x 10 
205 

240 x 90 X 10,5 

180 X90 X11 

100 x 90 X11 
205 

240 x 90X12 


170 X 90 X10 
120 x 90 X 10 
205 
240 x 90 X 10,5 
170 x 90X11 
120 x90 X11 
205 
240 x 90X12 
180 x 90 X 11,5 
100 x 90 X 11,5 
205 
240 x 90 X13 


FRAME 
SPACING. 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDR. 


Metres. Metres. Metres. Metres. Metres, 
| 4,25 | 4,55 | 4,9 | 5,2 5,5 
“Metres. | mm. [| — min. = mm. 1 a (———e mm. mm. 
Frames 130 X 90 X 10,5 130 X 90 X 10,5 130 X 90 X 10,5 140 X 90 X 10,5 140 X 90 X 11,5 
8.55 685 Reversed frames.. .. ... 100X90X10,5 120 x 90 X 10,5 130 X 90 X 10,5 130 X 90 X 10,5 130 X 90 X 11,5 
5 ‘ Depth of framing 150 165 180 190 190 
Bulb angle frames 200 X 85 X 12 220 X 85 X 10,5 220 X85 X13 230 x 90 x 12 240 x90 11 
Frames 130 X 90 x 10 130 X 90 x 10 130 X90 X11 140 X90 X11 140 X90 X11 
8.85 695 Reversed frames.. .. .. 120 X 90 x 10 130 X 90 x 10 | 130 X90 X11 130 X90 X11 140 x90 X11 
, Depth offraming.. .. .. 165 180 180 190 205 
Bulb angle frames 200 X 85 X 13 220 X 85 xX 12 230 X 90 X 10,5 230 X 90 X18 240 X 90 X 12 
Frames 130 x 90 X 9,5 130 X 90 X 10,5 140 X 90 X 10,5 140 x 90 x 11,5 140 xX 90 X 11,5 
a Reversed frames.. .. .. 130 X 90 X 9,5 130 X 90 X 10,5 130 X 90 X 10,5 130 X 90 X 11,5 140 x 90 X 11,5 
"clos an 180 130 190 190 205 
Bulb angle frames 220 X 85 X 10,5 220 X 85 X 138 230 X 90 x 12 240 X90 X11 240 xX 90 X13 
PERU eee? as he es 140 X 90 X 10 140 x 90 x 10 140 X90 X11 150 xX 90 X 11 150 X 90 X11 
= Reversed frames.. .. .. 120 X 90 x 10 130 X 90 x 10 130 X 90 X11 130 X 90 X 11,5 140 x 90 X 11,5 
ae See eae 180 190 190 205 215 
Bulb angle frames 220 X 85 x 12 230 x90 X11 230 X90 xX 138 240 x90 x12 250 X90 X 12 
Frames 140 X 90 X11 140 x 90 X 10,5 140 x 90 X 11,5 150 x 90 X 11,5 150 X 90 X 11,5 
“ Reversed frames.. .. .. 120 X90 X11 130 X 90 X 10,5 130X90X11,5 | 180x90x12 150 X 90 X 11,5 
eer) OS | weebreladage 180 190 | 190 | 205 230 
Bulb angle frames 230 X 90 X 10,5 230 x 90 x 12 240X90X11 240 X90 X13 250 X90 X14 
Frames 150 X 90 X 10,5 150 x 90 X 10,5 150 X 90 X 11,5 150 X 90 X 11,5 150 xX 90 x 12 
oe Reversed frames... .. .. 120 x90 X11 130 X 90 X11 130 X 90 X 12 140 X 90 X 12 150 X 90 X12 
B00 oe ee 190 205 205 215 230 
Bulb angle frames 230 x 90 xX 12 240 x 90 X 11,5 240 X90 x 138 250 X 90 X13 270 X90 X 11,5 
Frames 150 x 90 x 10 150 X90 X 11 150 X 90 x 12 150 X 90 X 12 150 X 90 X 12,5 
_ Reversed frames.. .. .. 130 X 90 X 10,5 130 x 90 X 11,5 130 X 90 X 12,5 140 X 90 X 12,5 150 x 90 X 12,5 
10,35 760 Depth offraming.. .. .. 205 205 205 215 230 
Bulb angle frames 240 X90 X 10,5 240 X90 X12 250 X 90 X 12 250 x 90 x 14 270 X 90 X 12,5 
Frames 170 X 90 X 10,5 170 X 90 X 11,5 170 X 90 X 11,5 170 X 90 X 11,5 170 X 90 X 12 
10.65 775 Reversed frames... .. . 120 X 90 x 10,5 120 X90 X 11,5 130 X90 X 11,5 140 x 90 X 11,5 150 x 90 X 12,5 
aaa Depth of framing.. .. .. 205 205 215 230 240 
Bulb angle frames 240 X90 X 11,5 240 X 90 xX 13 250 X90 X13 270 X 90 X 11,5 270 X 90 X 14,5 
Frames 170 X 90 X 11,5 170 X 90 X 11,5 170 X 90 x 12 170 X 90 X 12,5 170 X 90 X 12,5 
10.95 785 Reversed frames .. .. .. 120 X 90 X 11,5 130 x 90 X 11,5 130 x 90 x 12 140 x 90 x 12,5 150 x 90 X 18 
“ Depth offraming.. .. .. 205 215 215 230 240 
Bulb angle frames 240 x90 X13 250 X 90 X13 250 x 90 x 14 270 X 90 X 18,5 280 X 90 X 12,5 
| Frames a 180 X90 X11 180 x 90 x 12 180 X90 x 12 | 180x90x12 180 x 90 x 12 
11.3 800 Reversed frames... .. .. 120 X90 x 11 120 x90 x 12 130 X 90 x 12 | 140 x 90 x 12 150 xX 90 X 12,5 
2 Depth offraming.. .. .. 215 215 230 240 255 
Bulb angle frames 250 X90 x 12 250 x90 x 14 270 x 90 X 12,5 270 xX 90 x 14,5 280 x90 X14 


FRAME 


TYPE OF 
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SIDE FRAMING. 


FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


SPACING. FRAMING. 
Metres, Metres. Metres. Metres. 
5,8 rit 6,4 6,7 
“Metres. [| mm. mm. mm. mm. mm. 
Frames... ee ee 140 x 90 X 11,5 150 x 90 X 11,5 150 x 90 x 12 
Reversed frames.. .. .. 140 x 90 X 11,5 140 X 90 X 12 150 X 90 X 12 
Bet O8S0 Depth of framing 205 215 230 
Bulbangleframes .. .. 240 X90 X 13 250 X 90 X 13 270 X 90 X 11,5 
So a arr 150 xX 90 X 11 150 x 90 X 12 170 X 90 X 11,5 170 X 90 X 11,5 
8,85 695 Reversed frames.. .. .. 140 x 90 X 11,5 150 x 90 X 12 150 x 90 x 12 170 x 90 X 11,5 
Depth of framing.. .. .. 26 230 240 255 
A Bulb angle frames 250 x90 x 12 270 X 90 X 11,5 270 x 90 x 13,5 280 X 90 x 12,5 
Frames 150 xX 90 X 11,5 170 X90 X11 170 X 90 X 12 170 X 90 X 12 
9,15 710 Reversed frames.. .. .. 150 x 90 X 11,5 150 X 90 X 11,5 150 X 90 X 12,5 170 x 90 x 12 
Depth of framing 230 240 240 255 
Bulb angle frames 250 X90 X 14 270 X 90 X 12,5 270 X90 X14 280 X 90 X 14 
Frames 150 x 90 x 12 170 xX 90 X 11,5 180 X 90 X 11,5 180 X 90 x 12 
9,45 725 Reversed frames... .. .. 150 X 90 x 12 150 X 90 x 12 150 x 90 x 12 170 X 90 X 12 
Depth of framing.. .. .. 230 240 255 | 265 
Bulbangle frames .. .. 270 X 90 X 11,5 270 X 90 X 13,5 280 X 90 X 12,5 290 X90 X13 
Frames .. .. .. + 170 X 90 X 11 170 X 90 X 12 180 x 90 X 12 180 X 90 X 12,5 
9,75 735 Reversed frames... .. .. 150 x 90 X 11,5 150 X 90 X 12,5 150 X 90 X 12,5 170 X 90 X 12,5 
Depthofframing.. .. .. 240 240 255 | 265 
Bulbangle frames .. .. 270 X 90 X 12,5 270 X 90 X 14,5 280 x 90 x 14 290 X 90 X 14,5 
| 
Frames... .. ee 170 X 90 X 11,5 170 X 90 X 11,5 180 xX 90 X 12 | 200 X 90 X 11,5 
10,0 750 Reversed frames.. .. .. 150 X 90 X 12 170 X 90 X 11,5 170 X 90 X 12 170 x 90 x 12 
Depth of framing.. .. . 240 255 265 280 
Bulb angle frames 270 x 90 x 14 280 x 90 X 12,5 290 x 90 X 18 | 290 x 90 x 15,5 
Frames 170 X 90 x 12 170 X 90 X 12,5 180 x 90 X 12,5 200 x 90 X 12 
10,35 760 Reversed frames... .. .. 150 X 90 X 12,5 170 X 90 X 12,5 170 X 90 X 12,5 170 X 90 X 12,5 
Depth of framing.. .. .. 240 255 265 280 
Bulb angle frames .. .. 270 X90 X 14,5 290 X 90 X 12,5 290 X 90 X 14,5 800 X 95 X 13,5 
FrAMeB .. ee ee we oe 170 X 90 X 12 180 X 90 x 12 180 x 90 X 12,5 200 X 90 x 12 
10,65 775 Reversed frames.. .. .. 170 X 90 x 12 170 x90 X12 180 X 90 X 12,5 180 x 90 X 12,5 
Depth of framing.. .. .. 955 265 280 | 290 
Balb angle frames 280 X 90 X 14 290 X 90 X 13 300 X 95 X 18,5 800 X 95 X 16 
Frames 170 X 90 X 12,5 180 x 90 x 12,5 200 x 90 x 12 200 X 90 x 12,5 
10,95 78 Reversed frames .. .. .. 170 X 90 X 12,5 170 X 90 X 12,5 180 X 90 x 12,5 180 X 90 x 12,5 
Depth offraming.. .. . 255 255 280 290 
Bulb angle frames 290 x 90 x 12,5 290 x 90 x 14,5 300 X 95 X 14,5 300 X 95 X17 
Frames . 180 x 90 X 12,5 180 X 90 X 12,5 200 x 90 X 12,5 200 x 90 X 12,5 
Reversed frames.. .. .. 170 X 90 X 12,5 180 X 90 X 12,5 180 x 90 X 12,5 180 xX 90 X 13 
fora atone om <s 265 280 290 805 13.5 
oe paecnane mriee 290 x 90 x 14,5 300 X 95 X 13,5 300 X 95 x 16 280 x 100 x 100 x“? 


16,5 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 
(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


FRAME TYPE OF | 
D SPACING. FRAMING. 
Metres. Metres, Metres. Metres. 
7,0 7,3 7,6 7,9 
‘Metres. | me mm. =f ) oe) ean mm, * nim, at 
| Frames .. | 
2 | Reversed frames.. .. . 
8,55 | 685 Depth of framing | 
| Balb angle frames 
WIAMOS oe eer ae 
2 Reversed frames.. .. .. 
8,85 695 Depthofframing.. .. .. 
Bulbangletrames .. .. 
WCRINON ae sx ke) to. 180 X 90 X 12 
Reversed frames.. .. .. 170 X90 X12 
9,15 710 Depth offraming.. .. .. 265 
| Bulb angle frames 290 X 90 X18 
Frames .. .. .. ss. 180 X 90 X 12 200 90X11,5 
& Reversed frames.. .. .. 180 x 90 X 12 180 x 90X12 
9,45 725 Depthofframing.. . 280 290 
Bulb angle frames 290 x 90 X 15,5 800 95x 14,5 
ERAS uh oxy sy, (sah as 3s 180 X 90 X 12,5 200 90x12 200X 90X13 
ae Reversed frames.. .. .. 180 X 90 X 12,5 180 x 90X12,5 200 90X13 
9,75 735 Depthofframing.. .. .. 280 290 305 14h 
ee ee 300 X 95 X 18,5 300X 90X16 280 x 100 x 100 x ne 
FrameS .. «. .. +. + 200 X 90 x 12 200 90X12 
_* Reversed frames.. .. .. 180 X 90 X 12,5 200X 90X12 
10,0 750 Depth offraming.. .. .. 290 805 
ay nd Deal ea 300 x 95 x 16 280 x 100 x 100 x ie 
Frames 200 X 90 X 12,5 200X 90X13 200X 90x14 
a Reversed frames.. .. .. 200 xX 90 X 12,5 200X 90X18 200X 90X14 
4 lh ans (PPS aca 290 305 | ar 
eae ee bo oe 300 x 95 X17 280 x 100 X 100 x a 300 x 100 x 100 x | 
Frames 200 X 90 X 13 200X 90 X138,5 225x 90X13 225 90% 12,5 
ae Reversed frames.. .. .. 200 X 90 X 13 200 X 90 138,5 200X 90X13 225 90X12,5 
I ane a | re 815 steers 345g 
Channel frames .. .. ... 280X100X100x_ 300 X 100 x 100 x * 300 x 100 x 100 x __’ 320 X 100 x 100 x 
| 16,5 17 17 17,5 
Frames 200 x 90 x 13,5 225x 90X13 225 90X12,5 225 90X13,5 
nox | Reversed frames.. .. .. 200 x 90 x 13,5 200x 90x13 225x 90X12,5 225 90X 13,5 
RG RR a pei Od Sie w oe 330 345g 245. loge 
Channelframes .. .. ..| 280100100 = 800 X 100 X 100 x oe 820 X100X100x__ 820X100 X100x__’ 
16,5 La 17,5 17,5 
Frames .. .. 225 x 90 X 12,5 225 x 90X12,5 225X 90X 13,5 230 X 100 X 13,5 
Reversed frames.. .. ..| 200 x 90 X 12,5 200 X 90 X 13,5 225x 90 18,5 225x 90x14 
11,3 800 Depth of framing.. .. .. 315 330 845 145 355 13.5 
Channelframes .. .. ... 300X100 100 a 820 x 100 X 100 x ~~ 320 x 100 X 100 x 75 840 x 100 x 100 x 19 


12,2 


12,5 


12,8 


18,1 


13,4 


13,7 


14,0 


FRAME 
SPACING. 


TYPE OF 
FRAMING. 


BEOTIOG tas ae! Un fae ws 


Reversed frames.. .. .. 


815 


Depth of framing 


Bulbangle frames .. .. 


FULL SCANTLING VESSELS—FLUSH DECK. 


FRAMING IN 
PEAKS. 


mm. 


180 X 90 X 10,5 
90 X 90 X 10,5 
190 
230 x 90 x 12 


SIDE FRAMI 


NG. 


Metres. 


2,45 


mm, 

180 x 90 X 10,5 
100 X 90 X 10,5 
205 
240 X90 X 11,5 


Metres. 


3,05 
mm. 
180 X 90 X11 
100 x 90 x 11 
205 
240 X 90 X 12 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS 
AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY 
OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Metres. 


3,65 
mm, 

180 x 90 x 11,5 
100 x 90 x 11,5 
205 

240 X 90 X 13 


TABLE 3 


(SEE CONTINUATION.) 


Metres. 


3,95 


mm, 

180 X90 X 11,5 
120 X90 X 11,5 
215 

250 X 90 X13 


Frames .. .. -. « «| 200X90X10 200 X 90 X 10,5 200 X90 X11 200 X90 X11 200 X 90 X 10,5 
ce Reversed frames.. .. ..| 90X90 10,5 90 X90 Xx 11 90 x 90 X 11,5 100 x 90 X 11,5 120 x90 X11 
Depth of framing 205 205 205 215 230 
Bulbangle frames .. ..| 240 X90 X 11,5 240 X 90 X 12 240 X 90 X 13 250 X90 X13 250 X 90 X 14 
WEAMGGs. 0 Ae ss «| DOO X90 X 16,5 200 X90 X11 200 x 90 X 11,5 200 X90 X11 200 X 90 X 11,5 
540 Reversed frames.. .. - 90 X90 x 11 90 x 90 X 11,5 90 X 90 x 12 100 x 90 X 11,5 100 x 90 x 12 
Depth of framing 205 205 215 230 230 
Bulbangleframes .. ..| 24090 X12,5 240 X 90 X 13 250 X90 X13 250 x 90 x 14 270 x 90 X 11,5 
Frames... .. « | 200X90X11 | 200x90X11 200 x 90 X 11,5 200 X 90 X11 200 X 90 X 11,5 
Reversed frames... .. ..| 90X90X11,5 | 100X90X11,5 100 X 90 x 12 120 X90 X 11,5 120 xX 90 xX 12 
a Depth of framing.. .. .. 215 230 230 240 240 
Bulbangle frames .. ..| 2509012 250 X 90 X 13,5 270 x 90 X 11,5 270 X 90 X 12,5 270 X 90 X 13,5 
Frames .. 4 js - 200 X 90 X11 200 X 90 x 11,5 200 X 90 X 12 200 x 90 X 11,5 200 X90 x 12 
Reversed frames... .. ..| 10090 X11,5 100 X 90 X 12 100 X 90 X 12,5 120 X90 X 12 120 X 90 X 12,5 
hi Depth of framing 230 230 230 240 240 
Bulbangleframes .. ..| 250X90X14 270 X90 X 11,5 270 X 90 X 12,5 270 X 90 X 13,5 270 x 90 x 14,5 
Frames .. .. -. » --| 200X90X11,5 200 x 90 X 11,5 200 X 90 X 12 200 x 90 X 11,5 200 X 90 x 12 
875 Reversed frames.. .. ..| 100X90X12 120 X90 x 12 120 x 90 X 12,5 130 X 90 x 12 130 x 90 x 12,5 
Depth of framing 230 240 240 255 255 
Bulb angle frames 270 X 90 X 11,5 270 X 90 X 18,5 270 X 90 X 14,5 280 X 90 X 12,5 280 X90 X 14 
Frames 200 X 90 X 11,5 200 X 90 X 11,5 200 X 90 X 12 200 x 90 X 11,5 200 X 90 x 12 
390 Reversed frames.. .. ..| 120X90X12 130 X 90 x 12 130 X 90 X 12,5 140 X 90 x 12 140 X 90 X 12,5 
Depth of framing 240 255 255 265 265 
Bulbangleframes .. ..| 270X90X13,5 280 x 90 X 12,5 280 x 90 X14 290 X 90 X 12,5 290 X90 X18 
Frames .. .. «. «. «| 200X90X11,5 200 X 90 x 12 200 X 90 x 12,5 200 X 90 x 12 200 X 90 X 12,5 
900 Reversed frames... .. ..| 13090 X12 130 X 90 X 12,5 130 X 90 X13 140 X 90 x 12,5 140 X90 X13 
Depth of framing .. . 255 255 255 265 265 
Balb angleframes .. ..| 280 X90 X 12,5 280 x 90 x 14 | 290x90x12,5 290 xX 90 X18 290 X 90 x 14,5 
{Frames 200 X 90 X 12 200 x 90 x 12 200 X 90 x 12,5 200 x 90 x 12,5 200 x 90 x 18 
915 Reversed frames.. .. ..| 13090 X12,5 140 X 90 X 12,5 140 X90 X13 150 X 90 X 12,5 150 x 90 X13 
Depth of framing 255 265 265 280 280 
Bulb angle frames .. ..| 280 x90 x 14 290 X90 X18 290 x 90 X 14,5 290 x 90 X 15,5 300 x 95 X 18,5 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
| vais erate AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D | SPACING. | FRAMING. % 
| Metres. Metres. Metres. Metres. Metres, 
4,25 4,55 4,9 | 5,2 5,5 
ig é aoa ea | 
Metres. mm, mm. mm, mm. mm. mm, 
Tama ee OO 180 x 90 x 12 200 X 90 X 11 200 x 90 x 12 200 X 90 X 12 
Reversed travies.. .. .. 130 X90 X11 130 X 90 X 12 180 X 90 X 11,5 130 x 90 X 12,5 140 X 90 X 12,5 
mee) SUR | areata 230 230 240 240 255 
Bulb angle frames 250 X 90 x 14 270 X 90 X 12,5 270 X 90 X 18,5 280 X 90 X 12,5 290 x 90 X 12,5 
| Frames 200 X90 X11 200 x 90 X 11,5 200 x 90 x 12 200 X 90 x 12 200 x 90 x 12 
11.9! 925 Reversed frames.. .. .. 120 X 90 X 11,5 120 X 90 x 12 120 X 90 X 12,5 130 x 90 X 12,5 140 X 90 X 12,5 
ie ee ee | 230 240 240 255 265 
| } 
Bulbangle frames .. ..| 270 X90 X 12 270 X 90 X 13,5 270 X 90 X 14,5 280 x 90 x 14 290 X90 X18 
Frames 200 X90 X11 200 x 90 xX 12 200 x 90 x 12 200 X 90 X 12 200 x 90 X 12,5 
122) 840 Reversed frames.. .. .. 120 X 90 X 11,5 120 X90 X 12,5 130 X 90 X 12,5 140 x 90 X 12,5 150 x 90 x 12,5 
ae | Depth of framing 240 240 255 265 280 
Bulb angle frames | 270 X 90 X 12,5 270 X 90 X 14,5 280 X90 X14 290 X 90 X 13 290 xX 90 X 15,5 
| — - _ — = — 
Hicos 200 X90 X 11 200 X 90 X 12 200 X 90 X 12,5 200 X 90 X 12,5 200 x 90 x 12 
12.5 850 Reversed frames.. .. .. 130 X 90 X 11,5 130 X 90 X 12,5 130 X 90 X13 150 X 90 X 12,5 170 X 90 X 12,5 
f : Depth of framing 255 255 255 280 290 
Bulb angle frames . 270 X 90 X 14,5 280 x90 xX 14 290 X 90 X 12,5 290 x 90 X 15,5 300 X 95 X 14,5 
Frames 200 X90 X 11,5 200 x 90 X 12,5 200 X 90 X 12,5 200 X 90 X 13 200 x 90 X 12,5 
1283) 365 Reversed frames.. .. .. 130 xX 90 x 12 130 X90 X13 140 X90 X13 150 X90 X18 170 X90 X13 
; es ee 255 255 265 | 280 290 
Bulb angle frames 280 X 90 x 12,5 290 X 90 X 12,5 290 X 90 X 14,5 300.X 95 X 13,5 300 X 95 X 16 
Frames 200 x 90 X 11,5 200 X 90 X 12,5 200 xX 90 X13 200 X 90 X 12,5 200 x 90 X 12,5 
18 poe Reversed frames... .. .. 140 x 90 xX 12 140 X 90 X 13 150 X 90 X13 170 X 90 X 13 180 X 90 X 138 
© | Depth of traming 265 265 280 290 305 ee 
ee ey 2905 Gk 12S 290 x 90 x 14,5 300 X 95 x 13,5 300 X 95 x 16 280 x 100 x 100 x |", 
? 
Frames 200 X90 X12 200 X90 x 13 200 X 90 X 12,5 200 X90 X18 200 X 90 X18 
Reversed frames.. .. .. 150 x 90 x 12 200 X 90 x 13 170 X90 X13 180 X 90 X 18,5 200 xX 90 X18 
€ 
18,4 | Pau Depth of framing 280 280 290 290 305 8 
eee “Sen eR 1k 300 X 95 X 13,5 300 x 95 X 16 300 x 95 X17 280 X 100 x 100 x J’, 
. 
Frames .. .. ee eee 200 X 90 x 12,5 200 X 90 X 12,5 200 X 90 X 12,5 200 X 90 X13 200 X 90 X 18,5 
| Reversed frames.. .. .. 150 X 90 x 12,5 170 X90 X13 180 X90 X13 200 xX 90 X 13 200 x 90 X 13,5 
€ 
18,7 a Depth of framing 280 290 8305 195 305 As $15 18 
eT | Seu BUR toe 300 x 95 x 16 280 x 100 x 100 x 165/729 X 100 X 100, 6, 51000 X 100 x 100 x |, 
Frames 200 X 90 x 12 200 X 90 X 12,5 200 X 90 X 12,5 200 x 90 X 13,5 225 x 90 X 13 
Reversed frames.. .. .. 170 X 90 X 12,5 180 X 90 X13 200 X 90 X 12,5 200 X 90 X 13,5 200 xX 90 X 13,5 
c 
14,0 | a8 Depth of framing 290 305 ae 815 9 815 - 330 ae 
Bulb angle or channel > ad «0 x 300X100 xX100x..” 
| arin eT be 300 X 95 X 14,5 280 x de 100 x 16 5|780 x 100 X aie eS 300 x 100 x 100 WW 0 7 


ie ee al ee 


12,2 


SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


TABLE 3 


(SEE CONTINUATION.) 


Metres, Metres. Metres, Metres. 
5,8 6,1 6,4 k 
mim, mm, mm, ae : 
Frames .. .. 200 X 90 X 12,5 200 X 90 X 12,5 200 X 90 x 12 200 X 90 X 12,5 
Reversed frames.. .. .. 170 X90 X13 180 X90 X 13 200 X 90 x 12 200 X 90 X 12,5 
815 Depth of framing 265 280 305 815 
Bulb angle or ‘ohannel “ os 13,5 15 
frames .. .. 290 X 90 X 15,5 800 X 95 X 14,5 280 X 100 x 100 x 16, 5 280 X 100 x 100 x 16.5 
) Dye 
Frames 200 x 90 X 138 200 X 90 X 12,5 200 X 90 X 13 200 X 90 X 18,5 
895 Reversed frames.. .. .. 150 X 90 X 13 170 X90 X18 200 X 90 X 138 200 X 90 X 18,5 
Depth of framing 280 290 805 330 
F A 
“Sete ek ROOKIES S 300 X95 X 16 280 X 100 x 100 x iad 300 x 100 x 100 x ae 
eee eS ” + 
Lp tt he eee 200 X 90 X 12,5 200 X 90 X 12,5 200 X 90 X 18,5 2259018 
840 Reversed frames.. ., 170 X90 X13 180 X 90 X13 200 X 90 X 18,5 200 X90 X18 
Depth of framing 290 305 13.5 315 330 4,5 
a A Te oe 300 X 95 X 16 280 X 100 x 100 x fae 300 x 100 x 100 x 300 x 100 x 100 x iy ‘ 
Fa) 7 
Frames 7 200 X 90 x 13 200 X 90 X 12,5 225 x 90 X18 225 X 90 X 12,5 
850 Reversed frames.. .. .., 180 X 90 X 13,5 200 X 90 X 12,5 200 X 90 x 18 225 X 90 X 12,5 
Depth of framing . 290 315 ‘ 315 345 
arya 300 X 95 X17 280 x 100 x 100 x Fe 5 | 800x100 100 x es 320 x 100 x 100 x *, ; 
’ ‘ sv 
Frames 200 X 90 X 13 200 X 90 X 13,5 225 x 90 X 13,5 225 x 90x18 
pad Reversed frames 200 X 90 x 18 200 X 90 X 13,5 200 X 90 X 18,5 225 X90 X18 
Depth of framing 305 315 330 845 
14,5 13 12,5 13,5 
Channelframes .. .. ..| 280X100 100X 5.5 $00.x 100% 100% |, 320 x 100 X 100 x 175 $20, 4100 x 100X537’. 
i ‘ Ls ’ 
Frames 200 X 90 X 13,5 225 x 90 X13 225 x 90 X18 230 X 100 X13 
875 Reversed frames.. .. .. 200 X 90 X 13,5 200 X 90 x 18,5 225 x90 x13 225x 90X18,5 
Depth of framing 815 830 B45 355 
13 14,5 13,5 15,5 
Channelframes .. .. .. 300 Xx 100X100 x ,, 800 x 100x100x 5, 320 X 100 x 100 x 17,5 S20 100 X00 TS 
17 ‘ 
Frames 200 X 90 x 14 225 X 90 X 13,5 225 X 90 X 18,5 230 X 100 X 13,5 
890 Reversed frames.. .. .. 200 X 90 x 14 200 X 90 x 14 225 x 90 X 18,5 225 90X14 
Depth of framing 815 330 345 355 
14 12,5 14,5 13,5 
Channelframes .. .. .. 3800 X 100 xX 100 x * 320 X 100 x 100 x 7 320 X 100 x 100 x 175 340 X 100 x 100 x 18 
7,0 
Frames 225 X 90 X 13,5 225 x 90 X 13 | 280100 13,5 = | 240 X 100 X 12.5 
goo | Reversed frames... 200 x 90 x 14 225 x 90 X18 | 225 x 90x14 225 x 100 X 13 
Depth of framing 330 345 355 870 
Channel frames .. .. .. 820 xX 100 xX 100 xy 2 18,5 1S 


Depth of framing 
Channel frames .. .. .. 


225 x 90 x18 


225 X90 X13 
345 . 
320 x 100 x 100 x a 


320 X 100 X 100 x 17 


340 x 100 x 100 x 18 


340 X 100 X 100 x a 


220 x 90 xX 14 


220 x 90 x 14 
345 
320 x 100 x 100 x te 


230 X 100 x 14 
225x 90X14,5 


340 X 100 X 100 a“ 


355 
i 


240 X 100 X18 
225 X 100 X 18,5 
370 
340 x 100 X 100 x 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(CONCLUDED.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


FRAME | TYPE OF 
SPACING. FRAMING. 
Metres, Metres. Metres. Metres. 
7,0 7,3 
Metre. | mm | "mm, mm, iS hee See mm, 
es 225 x90 X13 225 xX 90 X 13 230 x 100 X18 230 xX 100 x 14 
Barmanitaonser te 200 X 90 X 13 225 X90 X18 225x 90X 18,5 225X 90 X 14,5 
‘ 
11,6 Laat CRA 330 345 me 355 re 355 on 
| D a8 of 5,5 
Channel frames .. .. .| 300 100X100 ,, “j 320 x 100 X 100 x 17,5 320 X 100 x 100 x 17.5 340 x 100 x 100 x 18 
Frames 225 x 90 X 18,5 225 x 90 X 13,5 230 X 100 X 13,5 230 X 100 X 13,5 
11.9 305 Reversed frames... .. .. 200 x 90 X 13,5 225 x 90 X 13,5 225x 90x14 230 X 100 X 18,5 
S20 F 
; ink auaee 330 ve B45 ike 855 re 370 a 
Channel frames .. .. ... 820% 100X100X 2 | 320100 x 100 x ay 340 x 100 x 100 x 4 340 x 100 X 100 x 18 
7 
Frames 225 x 90 X 13 | 230 X 100 X 18 240 x 100 x 12,5 240 X 100 X 18,5 
12.2 840 Reversed frames... .. .. 225 x90 X 138 225x 90X13,5 225 x 100 X18 225x100 14 
: Depth of framing 345 355 370 370 
13,5 15,5 15 17 
Channel frames .. .. 320 X 100 X 100 X 175 320 X 100 X 100 X 17.5 3840 X 100 X 100 x 18 340 x 100 x 100 x 18 
7,0 ise 
Frames 225 x 90 X 13,5 230 X 100 x 14 240 X 100 X13 240 x 100 Xx 14,5 
12.5 ae Reversed frames.. ... .. 225 x 90 X 13,5 225x 90X14,5 225 x 100 X 13,5 225 x 100 X15 
: : Depth of framing 345 355 370 370 
. 14,5 14,5 16,5 18 
Channelframes .. .. .. 320 X 100 X 100 x 17.5 340 x 100 X 100 x 18 340 X 100 X 100 x 18 840 x 100 x HOY Ag 
dy: 
Frames 230 X 100 X 13,5 230 x 100 x 14,5 240 X 100 x 14 240 x 100 x 15 
12.8 865 Reversed frames.. .. .. 225x 90x 14 225x 90X15 225 x 100 X 14,5 225 x 100 x 15,5 
i 2 Depth of framing 355 pie 370 870 
1855 15 17,5 
Channel frames .. .. .. 340 X 100 X 100 X 18 340 X 100 X 100 x 18 840 X 100 x 100 x 18 
Frames 240 X 100 X 12,5 240 X 100 X 18,5 240 x 100 x 14,5 240 x 100 x 16 
13.1 a Reversed frames.. .. .. 225 x 100 X 13 225 X 100 X 14 225 x 100 x 15 225 x 100 x 16,5 
© | peptin of framing 0 $70 8 Hen a 370 
Channel frames .. .. ..| 340 100 X 100 . 840 x 100 x 100 x fe 840 x 100 x 100 x. — 
Frames 240 X 100 X 13 240 x 100 X 14 240 X 100 X 15,5 
Reversed frames... .. .. 225 X 100 X 18,5 225 x 100 X 14,5 225 X 100 X 16 
13,4 890 2 = 
Depth of framing 870 370 370 
16,5 17,5 
Channelframes .. .. .. 340 X 100 X 100 X 18 340 X 100 X 100 X 18 = 
Frames 240 X 100 X 13,5 240 x 100 X 15 
Reversed frames.. .. .. 225 X 100 X 14 225 x 100 X 15,5 
13,7 900 = 
Depth of framing 370 370 
Channel frames .. .. .. 340 X 100 X 100 X rs a 
Frames 240 x 100 X 14,5 
Reversed frames.. .. .. 225X100 X15 
14,0) 915 * 
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Depth of framing 


Channelframes .. .. .. 


370 i 
x Xx 
340 X 100 X 100 18 


wo 


FRAME 
SPACING. 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


FRAMING IN 
PEAKS 


230 


SIDE FRAMING. 


AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY 


Metres. 


2,45 


TABLE OA 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS 


OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE, 


Metres. 


3,05 


Metres. 


3,65 


Metres. 


3,95 


Metres. 


4,25 


Metres. mm. mm. mm. mm. 
Frames 90X75 xX 7,5 90X75xX 7,5 90X75X 8 
55 585 Reversed frames.. .. . 75X75 X 7,5 90X75X 7,5 90X75xX 8 
: Depth of framing.. .. .. 100 115 115 
Bulb angle frames 140X75X 8.5 | 150x75x 8,5 | 150x75x10 
( Frames 90X75X 8 90X75X 8,5 | 100X75x 8 100 X75x 8 
Reversed frames.. .. ..| TOX75X 8 75X75x 9 90X75X 8,5 | 100x75x 8 
5,8 rh Depth of framing.. .. .. 100 115 125 140 
Bulb angle frames 140 X75 X10 150 X75 X 11 170X75X 8,5 | 170x75x10 
eeaeenee: | 
; Frames 90X75X 8,5 | 100xX75x 8 100 X75 X 8,5 | 100X75xX 8 120X75xX 8 
61 595 Reversed frames.. .. .| T5X75X 8,5 90X75X 8,5 90xX75xXx 9 100 X 75 Xx 8,5 | 100 X75 xX 8,5 
? Depth of framing.. .. . 100 125 125 140 150 
: Bulb angle frames 150X75x 8 170X75X 85 | 170xX75x 9,5 | 170X75x11,5 | 180xX75x10 
Frames 100 X75x 8 100 X75 x 8,5 | 100x75x 9 100 X75x 9 120X75X 8,5 | 120x75x 9 
6.4 610 Reversed frames... .. ..| T5X75X 8 90X75x 9 90X75 9,5 | 100xX75x 9 100 X75x 9 100X75xX 9,5 
: Depth of framing.. .. .. 115 125 125 140 150 150 
Bulb angle frames 150 X75 X10 170X75X 9,5 | 170xX75x11 | 180X75x 9 | 180X75%x11,5 | 190x75x 9 
aes ~ . = 
| Frames 100X75X 8,5 | 100x75x 9 100X75X 8,5 | 100x75~x 9,5 | 120X75xX 9 120X75X 9 
: 6.7 610 Reversed frames.. .. ..| T5X75DX Q 90X75X 9,5 | 100xX75x 9 100X75X 9,5) 100X75x 9,5 | 100X75x 9,5 
_ Depth of framing 115 125 140 140 150 150 
Bulbangleframes .. ..| 150 X75 X11 170X75xX 11 180 X75x 9 180 x 75 x 10 190 X75X 9 190X75x 9 
Frames 120X75x 8,5 | 120x75x 85] 120x75x 9 120X75X 85 | 120x75x 9 120X75x 9 
a 70 620 Reversed frames.. .. ..| 75 X75X 8,5 90X75x 9 90 x 75 X 9,9 | 100xX75x 9 100X 75x 9,5 | 120x75x 9 
Depth of framing.. .. .. 125 140 140 150 150 165 
Bulb angle frames 170X75X 9,5 | 180x75x 9 180 X 75 x 10 18075 X11,5 | 190x75x 9 190 X75 X 11,5 
Frames .. ~ 120X75x 9 180X75x 8 180X75X 8,5 | 180X75X 85] 1830x75x 9 180 75xX 9,5 
‘ 73 635 Reversed frames.. .. ..| 75 X75X 9 90X75x 8,5 90X75x 9 100X75X 8,5 | 100x75x 9 120X75X 9,5 
Depth of framing 125 150 150 165 165 165 
Bulb angle frames 170 X75 X11 180 X75 x 10 180 X75X11,5 | 190X75x10 190 X75 X11,5 | 200X75x10 
Frames 130X75x 8,5 | 180x75x 85 | 1830x75x 9 1380xX75x 9 1380X75X 9,5 | 1830X75x 9,5 
7.6 650 Reversed frames 75X75xX 8,5 90X75xX 8,5 90xX75x 9 100X75x 9 120 x75 x 9,5 | 130 X75 x 9,5 
\ Depth of framing.. .. .. 140 150 150 165 165 180 
Bulb angle frames 180X75x 9 180 X75 X11,5 | 190x75x 9 190X75X11,5 | 200X75x10 | 200X75x11,5 
Frames 130X75x 9 1380 x90x 9 180 x90 x 9 130 X90 9,5 | 180xX90X 9,5) 180x90x 9,5 
7.9 660 | Reversed frames.. .. ..| 75 X75X 9 75x90Xx 9 90x90x 9 | 100x90x 9,5  120x90x 9.5 120x90x 9,5 
, Depth of framing.. .. .. 140 140 150 150 165 165 
Bulb angle frames 180X75x 10 190X85x 9,5 | 190X85x12 | 200x85x10 200 X 85 x 12 200 X 85 x 12 
Frames 130X75X 9,5 | 180x90x 9 130 X90 9,5 | 1830x9010 130X90X 9,5 | 180xX90xX 9,5 
Reversed frames.. .. -| 90X75X. 9,5 90X75x 9 100 X90 9,5 | 100x90x10 120xX90X 9,5 | 180xX90X 9,5 
Depth of framing 140 150 150 150 165 180 
Bulb angle frames 180 X75 x 11 190 X 85 x 12 200 x 85 x 10 200 X85 X 11 200 x 85 x 12 220 x 85 x 10,5 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
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SIDE FRAMING. 


Frames 


Depth of framing 


Bulbangleframes .. .. 


Reversed frames... .. «. 


D FRAME | TYPE OF 
| SPACING. | FRAMING. 
| Metres. Metres. Metres. 
4,55 4,9 5,2 
i 
Metres. mm. = ~ mm. | mm. mim. 


Metres. 


5,5 


inm. 


Frames 


Reversed frames... .. .. 
Depth of framing... .. .. 


Bulb angle frames 


——| 


Frames 


Bulb angle frames 


6,4 


610 


Frames 


Bulb angle frames 


Reversed frames.. .. . 


Depth of framing.. .. .., 


" Reversed frames .. oF ..| 


Depth offraming.. .. .. 


TABLE OA 


Metres. 


5,8 


mm. 


(SEE CONTINUATION.) 


Metres. 


6,1 


6,7 


610 


Frames 


| Bulb angle frames 


Reversed frames.. .. .. 
Depth offraming.. .. .. 


120X75X 9 

120X75x 9 
165 

190 X75 X 11,5 


Frames .. .. 130X75x 9 180X75x 9 
ersed frames... .. ... xX7 75 | 
7,0 620 Rev es 120xX75x 9 1380X75x 9 | 
| Depth of framing.. .. .. 180 190 
| Bulb angle frames | 200X75X11 | 220x75x 9,5 
yrames .. .. .. .. «| 180X75X 9,5 | 140X75X 9,5 | 140X75x 9,5 | 
| 7.8 635 Reversed frames.. .. ..| 130X75X 9,5 | 180X75xX 9,5 | 140X75X 9,5 
a! Depth of framing.. .. .. 180 190 205 


650 


Bulb angle frames 


200 X 75 x 12 


220 X75 X11 


220 X75 X13 


Frames 


Bulb angle frames 


Frames 


Balb angle frames 


Frames 


Reversed frames.. .. .. 


Depth of framing.. .. .. 


180 X75x 10 
130X75x 10 
180 
200 X 75 X 18,5 


140 X75 xX 10 

130 X 75 X 10 
190 

220 X 75 Xx 12 


Reversed frames.. .. .. 
Depth of framing... .. .. 


Reversed frames... .. .. 
Depth offraming.. .. . 


Bulb angle frames .. 


130 X90 9,5 
5 


140 X90 9,5 


140 X75 X 10 
140 X75 X 10 


205 


230 X 90 X 10,5 


140 X90 9,5 


150 X75 X 10 


215 
230 x 90 X 13 


140 X75 x 10,5 | 


150X90X 9,5 | 


130 xX 90x 9, 130X90x 9,5 | 140x90x 9,5 | 140x90x10 
180 190 205 215 
220 X85X10,5 | 220X85X18 230 X 90 X 12 240 x90 x11 
130 X 90 X10 140 x 90 x 10 140 x 90 x 10 150 X 90 x 10 i50 X90 X11 
130 X90 X 10 130 X90 X10 140 x 90 X10 140 X90 X10,5 | 150x90X11 
180 190 205 215 230 
220 X 85 x 12 230 x90 X11 240 X90X10,5 | 240x90x12 250 X 90 X 18 


Frames .. .. «2 oe 
Reversed frames.. .. .. 
Depthofframing.. .. .. 


Bulbangleframes .. .. 


Frames 


Reversed frames... .. .. 
Depthofframing.. .. 
Bulbangle frames .. .. 


= = ae 


SIDE FRAMING. 
’ FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TABLE OA 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS 
AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY 
OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Metres. 


2,45 


Frames . 


Reversed frames.. .. .. 
Depth of framing... .. .. 
Bulbangle frames .. .. 


mmm, 

140 x90 9 
90X75x 9 
150 
190 X85 xX 9,5 


140 X90 X 9,5 

90X75 9,5 
150 

190 X 85 X 10,5 


140 x 90 x 10 
90 X75 X10 
150 
190 X 85 X 11,5 


mm. 
140 X90X 9,5 
90X90 9,5 
150 
200 X 85 X 10 
140 x 90 X 10 
90 X90 X10 
150 
200 X 85 X11 


140 X 90 x 10 

100 x 90 x 10 
165 

200 X 85 X13 


Metres. 
3,05 
mm. 

140 x90X 9,5 
100 X90 x 9,5 
165 

200 X 85 X 12 

140 x90 9,5 

100xX90X 9,5 
165 

200 x 85 x 12 


Metres. 
3,65 
mm. 

140 X90X 9,5 
100 X90 Xx 9,5 
165 

200 X 85 X 12 


Metres. 
38,95 
mm. 

140 X90X 9,5 
120X90X 9,5 
180 
220 X 85 X 10,5 


140 X90 9,5 
120X90X 9,5 
180 
220 X 85 X 10,5 


140 X90 9,5 
12090 9,5 
180 
220 X 85 X 10,5 


140 x 90 x 10 

120 x 90 x 10 
180 

220 X 85 x 12 


140 x 90 x 10 

120 X90 X10 
180 

220 x 85 x 12 


150 X90 9,5 

120 X90 10 
190 

220 X90 X18 


MEANS, 55 se as ch ve 
Reversed frames... .. .. 
Depth offraming.. .. .. 


Bulbangle frames .. ., 


150 x 90 X 10 
90 X75 X 10,5 
165 
200 X 75 X 10,5 


150 X90 9,5 

100 x 90 x 10 
180 

220 X 85 X 10,5 


150 X 90 X 10 
100 X 90 x 10,5 
180 

220 x 85 xX 12 


150 x90 9,5 

120 X90 xX 10 
190 

220 x 90X18 


150 X 90 x 10 
120 X 90 X 10,5 
190 

230 X90 X11 


BYAMEH 6. ac om cee 


Reversed frames... .. .. 


Depth of framing 


Bulbangleframes .. .. 


150 x 90 x 10,5 

90 X 75 X 10,5 
165 

200 X 85 x 11,5 


Frames .. . 


Reversed frames... .. .. 
Depth offraming.. .. .. 
Bulbangleframes .. . 


Frames 


Reversed frames... .. .. 
Depth offraming.. .. .. 
Bulb angle frames .. .. 


Vn ee ee ee 
Reversed frames... .. .. 
Depth offraming.. .. .. 
Bulbangle frames .. .. 


WRU” van ce ion ide 794 


Reversed frames.. .. .. 


Depth of framing 


Bulbangle frames .. .. 


170 X 90 X 10,5 

90 X 75 X 10,5 
180 

220 X 85 X 10,5 


150 X90 9,5 

120 X90 X 10 
190 

220 X 85 X 138 


150 x 90 x 10 
120 X 90 x 10,5 
190 

230 X 90 X 11 


150 x 90 X 10,5 

120 x 90X11 
190 

230 x 90 x 12 


150 X 90 X 10 
130 X 90 X 10,5 
205 
240 x 90 x 10,5 


170 X 90 X 10 
100 X 90 x 10 
190 
230 X90 X11 


180 X 90 x 10,5 
90 X 75 X 10,5 
190 
220 X 85 X13 


180 X90 X11 
90X90 X11 
190 
230 x 90 x 13 


170 X 90 X 10,5 
100 x 90 x 10,5 
190 

230 X90 X12 


180 x 90 x 10 

100 X 90 x 10 
205 

240 x 90 X 10,5 


170 X90 X10 

120 X 90 X 10 
205 

240 x 90 X 10,5 


180 x 90 X10 
120 x 90 X10 
215 
240 X90 xX 12 


170 X 90 X 10,5 

120 X 90 X 10,5 
205 

240 x 90 X 11,5 


180 X90 9,5 
130 X90 9,5 
230 
240 X 90 X18 


Frames oe is oe 

Reversed frames.. .. .. 
Depth offraming.. .. .. 
Bulb angle frames .. .. 


200 X 90 X 10 
90 X 75 X 10,5 
205 
230 x 90 X 11,5 
200 x 90 x 10 
90 X 90 X 10,5 
205 
240 x 90 X 11,5 


200 X 90 x 10,5 
90 x 90 X11 
215 

240 x 90 X 13 


200 x 90 X 10 
90 x 90 X 10,5 
205 
240 X90 X 11,5 


200 X90 X 9,5 


100 x 90 X 10 
215 
240 x90 X12 


200x90x 9 
120xX90X 9,5 
230 

240 X90 X 13 


200 x 90 x 10 
90 X 90 X 10,5 
215 
240 x 90 x 12 


200 x 90 X 10,5 
90X90 X11 
215 

240 X90 X13 


200 X90 X 9,5 

100 X 90 X10 
230 

240 X90 X13 


200 x 90 x 10 
100 X 90 X 10,5 
230 

250 x 90 x 12 


200 X 90 x 10 
100 X 90 x 10,5 
230 

250 x 90 x 12 


200 x 90 x 10 
120 X 90 X 10,5 
240 

250 x90 x 14 


200 X90X 9,5 

120 x 90 x 10 
230 

250 x 90 x 12 


200 x90 9,5 

120 x 90X10 
240 

250 x 90 X 12,5 


200 x 90 X 10,5 

120x 90X11 
240 

270 X 90 X 11,5 
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SIDE FRAMING. 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TABLE Oa 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


FRAME TYPE OF 
D SPACING. FRAMING. 
Metres. Metres. Metres. Metres. Metres. 
4,25 4,55 4,9 5,2 | : 
“Metres. | mm. mm. mm. mm. mm, mm. 
Frames 140 x 90 x 10 140 x 90 X 10 140 x 90 X 10 150 X 90 X 10 150 X 90 X 10,5 
8,55 685 Reversed frames.. .. .. 120 xX 90 X10 130 X90 X 10 140 xX 90 X 10 140 X 90 X 10,5 150 X 90 X 10,5 
Depth of framing.. .. .. 180 190 205 215 230 
Bulb angle frames 220 X 85 X12 230 X90 X11 240 x 90 X 10,5 240 X 90 X 12 250 X 90 X 12 
Frames 150 X90 X 9,5 150 X90 X 9,5 150 x90X 9,5 150 x 90 X 10 170 X90 9,5 
8,85 695 Reversed frames... .. .. 120x90X 9,5 1380 X90X 9,5 140 X90 xX 9,5 150 x 90 X 10 150 x 90 xX 10 
Depth offraming.. .. .. 190 205 215 230 240 
Bulb angle frames 220 X85 X13 230 x 90 X 12 240 X 90X11 240 X90 X18 250 x 90 X 12,5 
Frames 150 X90 X 9,5 150 X 90 X 10 150 x 90 x 10 150 x 90 X 10,5 170 X90 X10 
9.15 710 Reversed frames.. .. .. 130 X 90 x 10 130 x 90 X 10,5 140 x 90 X 10,5 150 x 90 X 10,5 150 X90 X 10,5 
: Depth of framing... .. 205 205 215 230 240 
Bulb angle frames 230 X 90 x 12 240 X 90 X 10,5 240 x 90 X 12 250 X 90 X 12 250 X90 X 14 
Frames 150 X 90 X 10 150 xX 90 X 10 150 xX 90 X 10 150 X90 X11 170 X 90 X 10,5 
9.45 725 Reversed frames.. .. .. 130 X 90 X 10,5 140X90X10,5 | 150 xX 90 X 10 150 x 90 X11 150 X90 X11 
j Ce ee 205 215 | 230 230 240 
Bulb angle frames 240 x 90 X 10,5 240 x 90 x 12 | 240 90X13 250 X 90 X13 270 X 90 X 11,5 
Frames 150 X 90 X 10,5 170 X90 X 9,5 | 170 X90 9,5 170 X90 9,5 170 X 90 X 10,5 
9,75 735 Reversed frames.. .. .. 130 X90 X11 140 X90X 9,5 | 150 X 90 X 10 170 X90 9,5 170 X 90 X 10,5 
Depth of framing.. .. .. 205 230 240 250 255 
Bulb angle frames 240 x 90 X 11,5 240 X 90 X 138 250 X 90 X 12,5 250 X 90 X 14,5 270 X90 X18 
Frames 170 X90 X 9,5 170 X 90 X 10 | 170X90X10 170 x 90 x 10 170 X90 X11 
10,0 750 Reversed frames.. .. .. 140 x90 xX 9,5 140 x 90 X 10 150 X 90 X 10,5 170 x 90 X 10 170 x90 X11 
Depth of framing.. .. .. 230 230 240 255 205 
Bulb angle frames 240 X 90 X 13 250 X 90 x 12 250 X 90 Xx 14 270 X 90 x 12 270 X 90 x 14,5 
Frames 180 X 90 X 10 180 X90 9,5 180 X90 X 9,5 180 X 90 X 10,5 180 X 90 X11 
10,35 760 Reversed frames... .. .. 130 X 90 X 10 140 X90 x 9,5 150 X 90 x 10 150 X90 X11 170 X90 X11 
Depth of framing.. .. .. 230 240 255 255 265 
Bulb angle frames 250 X 90 x 12 250 X 90 X 12,5 250 X 90 X 14,5 270 X90 X13 280 X 90 X 18,5 
Frames 200x90xX 9 200 X90 9,5 200 x 90 x 10,5 200 x 90 X 10,5 200 x 90 X 11,5 
10,65 775 Reversed frames.. .. .. 130 X90 X 9,5 1380 X 90 X 10 130 X 90 X 11 140 X90 X11 140 x 90 x 12 
Depth of framing 240 255 255 265 265 
Bulb angle frames .. .. 250 X 90 X 12,5 250 X 90 X 14,5 270 X 90 X 138 280 x 90 X 12,5 290 x 90 X 12,5 
Frames 200 x 90 x 10 200 X 90 X 10 200 X 90 X 11 200 X 90 X11 200 X 90 X 11,5 
10,95 78h Reversed frames.. .. .. 120 X 90 X 10,5 130 X 90 X 10,5 130 x 90 X 11,5 140 x 90 X 11,5 150 X 90 x 12 
Depth offraming.. .. .. 240 255 255 265 280 
Bulbangle frames .. .. 250 X 90 X 14 270 X 90 X 12 270 X 90 X 14,5 280 X 90 X 18,5 290 x 90X14 
Frames 200 X 90 X 10 200 x 90 X 10 200 X 90 X 10,5 200 X 90 X 11,5 200 X 90 X11 
11,3 800 Reversed frames.. .. .. 130 X 90 X 10,5 140 X 90 X 10,5 | 140 X90 X11 150 X 90 X 11,5 170 xX 90 X 11,5 
Depth offraming.. .. .. 255 265 | 265 280 290 
Bulb angle frames 270 X90 x 12 270 X 90 X 14 | 280 X 90 X 14,5 290 x 90 X13 300 X 95 X 12,5 
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SIDE FRAMING. TABLE OA 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


TYPE OF 
FRAMING. 
Metres. Metres. Metres. Metres. 
5,8 6,1 6,4 6,7 
Metres, mm. - mm. mm. / mm. —? F mm, 
Brames. “21.8 06 2.04. 170 X¥ 90X10 170 X 90 x 10 
Reversed frames.. .. «. 150 x 90 X 10,5 170 X90 X10 
8,55 685 Depth offraming.. .. .. 240 rds}s) 
Bulb angle frames .. .. 250 x90 x14 270 X90 X12 
wrames 50) 224s, 170 X 90 X 10,5 170 X90 X11 180 X90 X11 
Reversed frames.. .. .. 170 x90 X11 170 X90 X11 170 X90 X11 
8,85 65 Depth offraming.. .. .. 240 255 265 
Bulb angle frames .. .. 270 X 90 X 11,5 270 X 90 X 14,5 280 X 90 X 18,5 
Frames) 245 8G 170 X 90 X 10,5 180 X 90 X 10,5 180 x 90 X 11,5 180 x 90 X 11,5 
9.15 710 Reversed frames.. .. .. 170 X 90 X 10,5 170 X 90 X 10,5 170 X 90 X 11,5 180 X 90 X 11,5 
; Depth offraming.. .. .. 255 265 265 280 
Bulb angle frames .. .. 270 X90 X13 280 X 90 X 12,5 290 x 90 X 12,5 290 X90 x 14 
Bramns) 3.4 0) 170 X90 X11 180 x 90 X 11 180 x 90 X 11,5 200 X90 X11 
a 9.45 725 Reversed frames.. .. .. 170X 90X11 170 X90 X11 180 xX 90 X 11,5 180 X 90 X 11,5 
: Depthofframing.. .. .. 255 265 280 290 
- Bulbangleframes .. .. 270 X 90 X 14,5 280 x 90 X 18,5 290 X 90 x 14 300 X 95 X 13,5 
Wrameser). cyt 4. 180 X 90 X 11 180 X90 X11 200 X 90 X 10,5 200 X90 X11 
a 9.75 735 Reversed frames.. .. .. 170x 90X11 180 xX 90 X 11 180 X 90 X 11 200 X90 X 11 
; Depthofframing.. .. .. 265 280 290 305 
Bulbangle frames .. .. 280 x 90 X 13,5 290 X90 X13 300 X 95 X 12,5 300 X 95 X 15,5 
Frames... os 180 X 90 X 11,5 180 x 90 X 11,5 200 X 90 X 11 200 x 90 x 11,5 
10.0 750 Reversed frames.. .. -- 170 X 90 X 11,5 180 X 90 X 11,5 180 X 90 X 11,5 200 X 90 X 11,5 
’ Depth offraming.. .. .. QHD 280 290 805 
Bulbangle frames .. .. 290 X 90 X 12,5 290 X 90 X 14 300 X 95 X 13,5 300 X 95 X17 
Frames .. 6. +. s+ + 200 X 90 X 10,5 200 X 90 X11 200 X90 X11 200 X 90 X 12,5 
- Reversed frames.. .. .. 170 X90 X11 180 X 90 X 11,5 200 X90 X11 200 xX 90 x 12 
10,35 760 Depthofframing.. .. .. 280 290 805 315 4 
Means kt Pe eh 290 x 90 X13 300 x 90 x 13,5 300 X 90 X 15,5 280 x 100X100 
Frames... 6. ee +s 200 X 90 X 11,5 200 X 90 X 12 } 200 x 90 x 12 200 X 90 X 12,5 
10.65 775 Reversed frames.. .. .. 150 x 90 X 12 170 X 90 X 12,5 180 X 90 X 12,5 200 X 90 X 12,5 
’ Depthofframing.. .. .. 280 290 805 815 15 
"Samet oe ee 290 x 90x 14 300 X95 X 14,5 300 X 95 X17 280 x 100 x 100 x +8 : 
Frames .. «ss. ti 200 X 90 X 11,5 200 X 90 X 12,5 200 X 90 X 13 200 xX 90 X 13,5 
a Reversed frames.. .. .. 170 X 90 X 12 170 X90 X18 200 X 90 X13 200 X 90 X 13,5 
OC OR am pe oe 290 290 305 ee 315 me 
eae eee 300 X 95 X 13,5 300 X 95 x 16 280 x 100 x 100 x | me 300 x 100 x 100 x | 
Frames .. .. -. +. + 200 X 90 X 11,5 200 x 90 X 12,5 200 X 90 X 13,5 225x90X138 
Reversed frames. .. . 180 x 90 X 11,5 180 X 90 X 12,5 | 200 X 90 X 18,5 200 X 90 X 13 
Sele clin se const state enn pte CR onsae Loan 
e r ann H 
fens oi cs iy ae 300 X 95 x 15 280 x 100 x 100 x a 280X100 100X 1, , | 800x100 100x |." 
Au * 
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SIDE FRAMING. 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


TABLE OA 


(SEE CONTINUATION.) 


FRAME TYPE OF 
D SPACING. FRAMING. 
Metres, Metres Metres. Metres, 
7,0 7,3 7,6 7,9 
~ Metres, mm, mm. = as . mm. mm. = a 
Frames 
a Reversed frames.. .. .. 
8,55 685 Depth offraming.. .. .. 
Bulb angle frames .. .. 
PEGI | mies tan ees es aces 
85 695 Reversed frames.. .. .. 
8, ee Depth of framing.. .. .. 
Bulb angle frames 
zs - a << 
Frames 
=. Reversed frames.. .. .. 
9,15 410 Depthof framing... .. .. 
Bulbangle frames .. .. 
Frames 200 90X11,5 
Reversed frames.. .. .. 200X 90%X11,5 
OR 
9,45 aka Depth of framing.. .. .. 305 
Bulb angle frames 300 X 95X17 
Frames . 200 xX 90% 11,5 200X 90X12,5 
9.75 738 Reversed frames.. .. .. 200 90X11,5 200X 90x 12,5 
: a Depth offraming.. .. .. 315 13 330 12.5 
Channelframes .. .. .| 280100100 16.5 300 X 100 x 100 x 7 
Frames . 200X 90x12 200X 90X13 
ee Reversed frames.. .. .. 200X 90x12 200X 90X13 
10,0 ay Depth of framing... .. .. 330 145 330 13.5 
Channelframes .. .. ..| 280X100X100x ” 300 X 100 X 100 x __’ 
Cee ee ee 17 
Frames 200X 90x 12,5 225X 90X13 230 X 100 X 18,5 
= Reversed frames.. .. .. 200X 90x 12,5 200 90x18 200X 90x14 
10,35 760 Depth of framing.. .. 330 12.5 330 14.5 345 13.5 
Channelirames .. .. ..| 300 X 100 x 100 x a 800 x 100 x 100 x |" 820 x 100 x 100 x 5°” 
‘ ’ 
Frames aris te 225x 90X18 230 X 100 x 18 230 X 100 X 14 230 X 100 X 13,5 
10.65 775 Reversed frames.. .. .. 200xX 90X18 200 X 90X138,5 200 X 90x 14,5 225x 90x14 
, + pelt nee Sepelontiags ce BBDK yee S450 48 0 ope 855: tee 
e 0 
Channel frames .. 300 X 100 x 100 x ao 320 X 100 x 100 x 17.5 320 X 100 X 100 x 175 340 X 100 X 100 x 18 
tf 9 ’ 
Pramoni ted prey Ose a8 225x 90x 13,5 230 X 100 X 13,5 230 X 100 X 13,5 230 X 100 X 14,5 
10 95 785 Reversed frames.. .. .. 200x 90x 18,5 200X 90X14 225 90x14 225 90X15 
: sii Depthof framing.. .. .. 330 12.5 345 13.5 355 13.5 355 15 
Channel frames .. .. ..| 320100100 ae 320 X 100 x 100 x iste 340 X 100 x 100 x 18. 340 xX 100 x 100 x 18 
(, 4s 
Frames... ew... 225x 90X13 230 X 100 x 14 230 X 100 X 14 240 X 100 X 13,5 
11.3 | 800 Reversed frames.. .. .. 225x 90x13 200 X 90x 14,5 225X 90X14,5 225 x 100 X 13,5 
? Depth of framing.. .. .. 845 13 $45 145 855 145 3870 16 5 
Channel frames) .. ..--| $20 x 100100 X 7s 320 x 100 x 100 x 175 340 x 100 X 100 x 18 340 x 100 X 100 x 18 
dye ’ 


Metres. 


Se ee 
i" 
rary 
. 
o 


f 12,2 


12,5 


12,8 


13,1 


18,4 


13,7 


FRAME 
SPACING. 


815 


825 


840 


850 


865 


875 


890 


900 


915 


——. SAS 


236 


SIDE FRAMING. 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS 


TABLE OA 
(SEE CONTINUATION.) 


AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY 


TYPE OF FRAMING IN OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
a naa = Metres. Metres, Metres. Metres. 
2,45 8,05 8,65 | 3,95 

mm, mm. | mm. mm, mm. 
Frames 200 x 90 X 10,5 200 x 90 X 10,5 200 xX 90 xX 10 200 X 90 X 10,5 200 X90 X11 
Reversed frames.. .. ..| 1OOX90X11 100 X90 X 11 120 x 90 X 10,5 120 x90 X11 120 X 90 X 11,5 
Depth of framing.. .. . 230 230 230 230 240 
Bulb angle frames 250 x 90 X13 250 x 90 X13 250 x 90 X 14 270 X 90 X 11,5 270 x 90 X 12,5 
Frames 200 x 90 x 11 200 X 90 X 10,5 200 x 90 x 10 200 X 90 x 10,5 200 X90 X 11 
Reversed frames.. .. ..| 100 X90X11,5 120 X90X11 130 x 90 X 10,5 130 x 90 X 11 180 x 90 X 11,5 
Depth of framing.. .. .. 230 240 255 255 255 
Bulb angle frames 250 X90 X14 270 X 90 X 11,5 270 X 90 X 12 270 X90 X 138 270 X90 X 14,5 
Frames 200 X90 X 11 200 X90 X 11 200 x 90 X 10,5 200 X 90 X11 200 x 90 x 11,5 
Reversed frames.. .. ..| 100 X90 X12 120 x 90 X 11,5 130 X 90 X 11 130 x 90 X 11,5 130 X 90 x 12 
Depth of framing... 230 240 255 255 255 
Bulb angle frames 270 X90 X 12 270 X90 X12 270 X90 X13 270 X 90 X 14,5 280 X 90 X 12,5 
Frames 200 X90 X11 200 x90 X11 200 x 90 X 10,5 200 X 90 X 11 200 x 90 X 11,5 
Reversed frames.. .. ..| 120X90%X11,5 130 X 90 X 11,5 140 X 90 X 11 140 xX 90 X 11,5 140 X 90 X 12 
Depth of framing.. .. .. 240 255 265 265 265 
Bulb angle frames 270 X90 X 12,5 270 X90 X 14,5 280 X 90 X 12,5 280 X 90 X 18,5 290 x 90 X 12,5 
Frames 200 xX 90 X 11,5 200 X 90 X 11 200 x 90 X 11,5 200 X 90 X 11 200 x 90 X 11,5 
Reversed frames.. .. ..| 12090 X12 140 x 90 X 11,5 140 x 90x 12 150 xX 90 X 11,5 150 X 90 X 12 
Depth offraming.. .. .. 240 265 265 280 280 
Bulb angle frames 270 X 90 X 18,5 280 xX 90 X 18,5 290 x 90 X 12,5 290 x 90 X 13 290 x 90 x 14 
Frames 200 x 90 X 11,5 200 x 90 X 11 200 x 90 X 11,5 200 xX 90 X11 200 x 90 X 11,5 
Reversed frames.. .. ...| 1309012 150 X 90 X 11,5 150 X 90 x 12 170 X 90 X 11,5 170 X 90 X 12 
Depth of framing.. .. .. 255 280 280 290 290 
Bulb angle frames 280 xX 90 X 12,5 290 x 90 X 13 290 x90 X14 300 X 95 X 12,5 300 X 95 X 18,5 


Frames 


Reversed frames. . 


Depth offraming.. .. .. 


Bulb angle frames 


Frames 


Reversed frames .. .. .. 


Depth offraming.. .. .. 


Bulb angle frames 


Frames 


Reversed frames .._ .. 


Depth of framing.. .. .. 
Bulb angle or channe 


200 x 90 X 11,5 

140 X 90 x 12 
265 

290 x 90 x 12,5 


200 x 90 x 12 
140 x 90 X 12,5 
265 

290 X 90 X13 


200 x 90 x 12 
150 x 90 x 12,5 
280 
290 X90 X 15,5 


200 x 90 X 11,5 

150 X 90 x 12 
280 

290 X90 x14 


200 x 90 x 12 
150 X 90 X 12,5 
280 
300 xX 95 X 12,5 


200 x 90 X 11,5 

170 x 90 X 12 
290 

300 X 95 X 13,5 


200 x 90 x 12 
170 X 90 X 12,5 
290 
300 X 95 X 14,5 


200 x 90 X 11,5 

170 X 90 X 12 
290 

800 X 95 X 13,5 


200 x 90 x 12 
170 X 90 X 12,5 
290 


200 x 90 x 12 
170 X 90 X 12,5 
290 
300 X 95 X 14,5 


300 X 95 X 14,5 

200 x 90 x 12 

180 X 90 X 12,5 
305 


800 X 95 X17 


200 xX 90 X 11,5 

180 x 90 X 12 
305 

300 X 95 X 15,5 


200 x 90 X 12,5 
180 x 90 X 13 


200 x 90 X 12 

180 x 90 X 12,5 
305 

300 X 95 X 17 


200 x 90 x 12 
200 X 90 x 12 


315 


5 
‘ x x 100 X 
1 65h 100 0) 


14 
16, 
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SIDE FRAMING. TABLE OA 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
‘i | FRAME TYPE OF AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
SPACING. FRAMING. 
Metres. Metres. Metres, Metres. Metres. 
4,25 4,55 | 4,9 5,2 5,5 
Metres. mm. mm, mm, mm. mm. mm. 
Frames .. .. .. .. -| 200X90X11 200 x 90 x 10,5 200 90x11 200X 90x12 200 x 90X11,5 
Reversed frames... .. ..| 13090 X11,5 140 x90 x 11 150x 90X11 150 90x12 170 90x12 
11,6 815 Depth of framing.. .. .. 255 265 280 280 290 
Bulbangleframes .. ..| 270X90X14,5 280 x 90 x 12,5 290x 90x 12,5 290x 90x14 300 X 95 x 13,5 
Frames .. .. .. .. «| 200X90X10,5 200 x 90 x 11 200 90 11,5 200 90x 11,5 200 X 90 11,5 
41.9 | gag” [Settee] dOx90 x11 150 X90 x 11 150 90X11,5 170xX 90x12 180 x 90x12 
k “3 Depth offraming.. .. .. 265 280 280 290 805 
Bulbangle frames .. ..| 280X90X12,5 290 x 90 x 12,5 290x 90x13 300 X 95 x 13,5 300 X 90 x 15,5 
Frames... .. .. | 200X90X11 200 x 90 X 11,5 200x 90X11 200x 90x12 200 X 90x12 
Reversed frames... .. ..| 140 90X11,5 150 x 90 x 11,5 170X 90X11,5 170X 90x 12,5 180 x 90 x 12,5 
12,2; 840 
Depth of framing.. .. .. 265 280 290 290 305 
Bulbangle frames .. .| 280 90X 13,5 290 X 90 x 18 300 X 95x 12,5 300 X 95x 14,5 300 X 95x17 
Frames .. .. .. .. ..| 200X90X11 200 x 90x 11 200X 90X11 200 90X12 200 X 90 X 12,5 
12.5) aso | | 15090 11,5 170 X 90 X 11,5 180 90X11,5 180 90x 12,5 200 X 90x 12,5 
; Depth of framing.. .. .. 280 290 305 305 3815 nA 
Tame a, BOX OORIS 300 X 95 x 12,5 SD XB AEB iis BOO OG MT eae % LUT Hs A 
Frames... .. .. | 200X90X11 200 X 90 x 11 200 90X 11,5 200 90x 12,5 200 X 90 x 12,5 
12.8! 865 |Rvmetsame | 170 90x11,5 180 X 90 X 11,5 180 90x12 180x 90X13 200 x 90 X 12,5 
z Depth of framing.. .. .. 290 305 305 305 815 A 
“orames. "| 800 X 95 X 12,5 300 95 x 14,5 300 X 95 X 15,5 280 x 100 x 100 x 1") 280 x 100 x 100, 
Frames... . .. «| 200X 90X11 200 X 90 X 11,5 200 x 90 11,5 200X 90x 12,5 200 90X18 
13.1 a Reversed frames... .. .. 180 x 90 X 11,5 180 x 90 x 12 200 90% 11,5 200 X 90x 12,5 200 90x13 
, a | a oe 305 305 315 BTtuseewy, 330 
Nieieete ce ce fll BOOK IORAAS 300X95X15,5 4280 x 100x 100 x 1%, 280 x 100 x 100 x rv 5300 100 x 100 13” 
Frames... . .. «| 200X90X11,5 | 200x90x12 200 x 90x12 200x 90x13 225 90x 12,5 
13.4 | 990 | Revmettrames-- | 180 90x12 180 x 90 x 12,5 200x 90x12 200x 90X18 200X 90x 12,5 
Depth offraming.. .. .. 305 305 315 330 128 345 
Batb angle or channel} 800 x 95 x 15,5 300x95x17 80x 100 x 100 x 15,800 x 100 x 100 x 1” 320 x 100 x 100 x 1"? 
Me —_ Z SS = A “ b> a ? 
Frames .. .. . .. | 200X90X11,5 200 X 90 x 12 200X 90x 12,5 225x 90x12 230 X 100 x 18 
13.7 900 Reversed frames .. .. .. 200 x 90 X 11,5 200 X 90 X 12 200 x 90 x 12,5 200x 90x12 200 x 90 X18 
4 Depth of framing... .. .. 315 315 330 345 345 
Mes 13 14 12,5 14,5), 18 
Channel frames .. .. ...280 X 100 X 100 X |" .|280 x 100 x 100 x _|300 x 100 x 100 x _ ~”/300 x 100 x 100 x .-””/320 x 100 x 100 x 
16,5 16,5 17 ; 17 17,5 
Frames... . | 200X90X12,5 200 x 90 x 12,5 225x 90x12 230 x 100 x 12 230 X 100 x 12,5 
14.0 Sie Reversed frames... .. . 200 xX 90 X 12,5 200 x 90 X 12,5 200X 90x12 200 90x12 225x 90x13 
: ° | Depth of framing... .. BH. be 330 = 345 3 855 on | 
1 1 2 
Channel fr: +» « +1280 X 100 Xx Me x Mie’ nd Dee aa x Xa ISBOX x i 
annel frames 80 x 100 x 100 16,5{00° 100 x 100 x 1,” |800 x 100 x 100 17_ [320 x 100 x 100 17,522 100 x 100 x wa 
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FRAMING. 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


DEPTH (d) AT MIDDLE 


AND FROM TOP OF MARGIN PLATE 


OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


TABLE OA 


(SEE CONTINUATION.) 


FRAME TYPE OF 
D SPACING. FRAMING. 
pay Metres. Metres. Metres. Metres. 
: 6,1 6,4 6,7 
Metres. mm. mm. mm. mm. mm, 
4 Frames 200 90X12 200x 90X13 200 x 90x14 225x 90X138,5 
Reversed frames... -. - 180 x 90 12,5 200x 90X13 200X 90x14 200 90 138,5 
7 11,6 815 Depth offraming.. .. -- 205 805 315 330 
, Bulb angle or channel 14,5 14 12,5 
frames .. .. ++ ++ + 300 95X17 280 x 100 x 100 X 300 x 100 x 100 x 820 X 100 X 100 x’ 
16,5 17 17,5 
Frames 200 x 90% 12,5 200 x 90X18,5 225x 90X13 225 90X13 
11.9 825 Reversed frames... .. -- 180x 90X13 200X 90 13,5 200X 90X13 225x 90X13 
’ O hpdpardreseegl®...... 305 315 330 345 
18,5 13 14,5 13, 
Channel frames .. .. -.| 280100100 300 x 100 X 100 x 300 X 100 x 100 x 820 x 100 x 100 X 
16,5 : 17 17 x a 17,5 
Prameas 4.) NO 200 90X13 200x 90x14 225 x 90 13,5 225x 90 13,5 
12.2 840 Reversed frames.. .. -- 200 x 90X13 200 x 90X14 200x 90x14 225 90X13,5 
Depth of framing... .. .. 315 315 330 345 
15 14 12,5 14,5 
Channel frames .. 280 X 100 x 100 x 300 X 100 X 100 X 320 x 100 x 100 X 320 x 100 x 100 x 
tA at 16,5 17 17 17 
Frames 200 X 90 18,5 225 90X 13,5 230 X 100 X 18,5 230 X 100 x 18 
12.5 850 Reversed frames.. .. -- 200 xX 90 X 13,5 200 X 90 13,5 200 90x14 9225X 90X13,5 
; Depth of framing... .. 315 330 345 855 
13 12,5 13,8 15,5 
Giemnerfames’ = 2 1" 300X100 X 200 X 320 x 100 X 100 x 320 X 100 x 100 X__ 320 x 100 x 100 x 
i 17 17,5 1¥, 17,5 
Frames . 225x 90X13 230 x 100 X 13 230 x 100 X 13 230 X 100 X 14 
12.8 865 Reversed frames .. .. -- 200 x 90X13 200 x 90 13,5 225x 90X13,5 230 x 100 x 14,5 
| : ” | dee reveal... 330 345 355 355 
. 14,5 13 15,5 14,5 
Channel frames .. .. « 300 X 100 x 100 X |, 320 x 100 X 100 X |, 5 320 X 100 x 100 X |, 5 340 X 100 X 100X 1, 
ia Frames 225x 90X12,5 230 X 100 X 12,5 230 X 100 X 13,5 240 X 100 x 13 
; 13.1 875 Reversed frames .. .. « 225x 90X12,5 225x 90X13 225x 90X14 225100 X13 
’ ” | MeburdcdamllS ..... 345 855 355 370 
; 13 14,5 13,5 14,5 
Channel frames .. .. ..| 820 X 100X100 X 320 x 100 x 100 X 340 x 100 x 100 X 340 x 100 x 100 X 
‘ : S 17,5 : : 17 = 18 : ; 17 
| Frames 230 X 100 X 12,5 230 x 100 X 138 230 x 100 x 14 240 X 100 x 14 
13 < 890 Reversed frames.. .. .. 200 X 90X13 295x 90X 13,5 225 x 90 x 14,5 995 X 100 X 14 
. : Depth of framing.. .. .. 355 13.5 855 355 145 370 7 
Channel frames .. .. ..| 320100100 _’ 320 x 100 X 100 x 185 340 X 100X100.” 840 X 100 x 100 x 
ie F ? & 17,5 _ 17,5 18 18 
Frames 230 x 100 X 12,5 230 X 100 X 13,5 240 X 100 X 13 240 X 100 X 14,5 
Reversed frames.. .. «. 225x 90X18 225x 90x14 225 x 100 X 13 225 x 100 X 14,5 
13,7 900 be mi L. 
Depth of framing.. .. .. 355 : 855 370 pais 370 ie 
| Channel frames .. .. ..| 820 X 100X100 Ah 340 X 100 X 100 Xx e 340 x 100 x 100 x 7 340 x 100 x 100 x : ‘ 
dye 
Frames... eee 230 X 100 X 18,5 230 x 100 X 13 240 X 100 X 14 240 X 100 X 15,5 
14.0 915 Reversed frames... .. .. 225 X 100 X 14 230 x 100 X13 295 X 100 X14 295 x 100 X 15,5 
, Depth of framing.. .. .. 855 _ 370 . 370 7 370 
ta ea senses 340 x 100 X 100 X |.” 340 X 100 x 100 X 1° 340 X 100 X 100 x 18 


—— 
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SIDE FRAMING. 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TABLE SA 


(CONCLUDED.5 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
| D FROM TOP OF M IN PLATE IN WAY OF DOUBLE B TO L . 
FRAME TYPE OF AN 0: ARGIN E Ww. U. OTTOMS, TO LOWEST DECK AT SIDE. 


SPACING. 


PRAMING. 


Metres. 


Metres. 


Metres, 


7,6 
mm, 
240 X 100 X 13 
225 x 100 X13 
370 


340 X 100 x 100 x fe 


8 


240 X 100 x 14 
225 x 100 X 14 
370 be 


17 
$40 100 x 100 x, 


| 


340 X 100 X 100 x 


340 x 100 x 100 x! 


Metres. 


7,9 


mm, 
240 X 100 x 14,5 
225 X 100 X 14,5 


370 
17,5 


18,0 


240 x 100 x 15 
225x100 X15 


370 
8 


8 


240 X 100 X 14,5 
225 X 100 X 14,5 


370 ie 
340 X 100 x 100 x Bis 


240 X 100 X 15,5 
225 X 100 X 15,5 


370 


240 X 100 15 
225 X 100 x 15 
370 
18 


METER TOO a9 


240 X 100 X 16 
225 X 100 X 16 
370 


7,0 7,3 
mm, / mm. mm. 
Frames 225 90 13,5 230 X 100 X 13,5 
Reversed frames... .. .. 225 90X13,5 225xX 90X14 
815 Depth of framing.. .. .. 845 355 
14,5 13,5 
Channelframes .. .. ..| 320100100 17.5 3840 X 100 x 100 X 18 
‘y 
Frames 230 X 100 X 13 230 X 100 X 14 
a Reversed frames... .. .. 225X 90X 13,5 225 x 90X14,5 
aay Depth of framing.. .. .. 355 355 
15,5 14,5 
Channel frames .. .. ..| 320100100 R 340 X 100 X 100 x 
; si 17,5 18 
Frames 230 x 100 x 18,5 240 x 100 X 18 
Reversed frames... .. .. 225 x 100 x 14 225 X 100 X 18 
a Depth offraming.. .. . 355 “6s 370 sas 
Channel frames .. 340 X 100 xX 100 x 18 340 X 100 x 100 x 17 
Frames 240 x 100 x 18 240 X 100 x 14 
Reversed frames.. .. .. 225 x 100 X18 225 x 100 x 14 
850 = 
Depth offraming.. .. .. 370 370 7 
Channel frames .. .. .| 340X100 X 100 X ad 340 x 100 x 100 x + 
Frames 240 X 100 X 13,5 240 X 100 X 14,5 
Reversed frames... .. .. 225 X 100 X 13,5 225 X 100 X 14,5 
865 rm 
Depth offraming.. .. .. 370 370 e 
16.5 17,5 
Onannelframes .. .. | 840X100 100X ).’ $40 x 100X100 x), 
Frames 240 x 100 x 14 240 X 100 X 15,5 
Reversed frames... .. . 225 X 100 x 14 225 x 100 X 15,5 
875 = 
Depth offraming.. .. .. 370 370 
Channelframes .. .. ..| 840X100X100X a 
Frames 240 xX 100 X15 240 X 100 X 16,5 
Reversed frames... .. .. 225 X 100 X15 225 X 100 X 16,5 
890 
Depth of framing.. .. .. 370 370 
Channel frames .. .. . 340 x 100 x 100 x . : * 
Frames 240 X 100 X 15,5 
Reversed frames.. .. .. 225 X 100 X 15,5 
900 
Depth of framing.. .. .. 370 
Channel frames .. .. .. 
Frames 
14,0 915 Reversed frames.. .. .. 


Depth offraming.. .. .. 


Channel frames .. .. .. 


240 X 100 X 16,5 
225 x 100 X 16,5 


370 
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240 
SIDE FRAMING. TABLE 4 
COMPLETE SUPERSTRUCTURE VESSELS. (SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


FRAME FRAMING IN 


SPACING. . PEAKS. 
Metres. Metres. Metres. | Metres. Metres. Metres. 


2,45 3,05 3,65 3,95 4,25 4,55 


mm. mm mm. mm. mm. mm. (mm, 
Frames .. .. .. .. «| (0X75 X6,5 X75 xX T5X75X 7 
Reversed frames.. .. ..| 69 X65 X6,5 X60 X 65 X 65 X 


we 


Depth offraming .. .. io 75 


5 
Angle frames.. .. .. ..|140X75X8 140 X 75 X 140 X75 X 


Mearnes fo. si 2 bt MARYS OTOGX 6.0 TO A7DOS O35 M7 DOS 75 XT | DR FO Fi 
Reversed frames.. .. ..| 70X65X6,5 | 75X65 X 75 X 65 X 7T5X75xX 7 
Depth of framing .. .. 90 90 90 90 
Angle frames.. .. .. ..|150 X75 X8,5 |150 X75 x 150X75X 9 |170X75x 


Frames .. .. .. -. «| COX7TDX7 ff Dd 7 T5X75xX 8 
Reversed frames.. .. ..| 70 X65X7 7 | 75x65xX 8 
Depthofframing.. .. .. 90 90 


Angle or bulb 
frames... .. .. .. .(LOOX75X9 


Frames .. ww. «. «| (OXTOXT 75X75X 8 | 90X75 7 90X75X 7,5) 90X75xX 8 
Reversed frames.. .. ..| 72X70X7 7 | 75X75xX 8 THOT OR 90X75 X 90X75X 8 
Depth of framing.. .. .. 90 90 100 115 115 


9p eee 170 X75 X8,5 |170X75X 8,5[140x75x 7 |140x75 x 8,5)150 X75 x 150 X75 X 10 


| 
BROMINE So, cas) 0. neweef nls 75X75 xX 8,5) 90X75 xX 90 X75 Xx 90X75 8,5 |100 X75 x 


ptt SRO 5X75X 8,5| 75X75 x 90X75x 8 | 90X75x 8,5) 90xX75x 
Wiceih at fouuebeit:. ...> st 100 115 115 125 
ee es a ee ; 14075 8 |140X75X10 1150x7510 |150x75x11 |170X75x 


Weems 4. See se 85s se 5x 8 | 90X75 xX 100X75X 8 |100X75X 8,5 /100xX75x 9 
Reversed frames.. .. ..| @: : 5X75X 8 | 75xX75xX 90X75X 8,5) 90X75xX 9 |100X75x 9 
Depth of framing.. .. .. 100 125 125 140 
Bulb angle frames .. ..\140 X75 X 140 X75 X10 |150 x75 x 150X75X10 |170X75xX 8,5|170X75xX 9,5 |180 x75 x 


Frames .. .. «. «. «| COXTDX8 90X75 x 90 X 
x 


x 9 |100X75X 8,5/100X75X 8,5/100xX75xX 9 |100X75x 9,5 
x 75X75X 9 | 90X75X 9 | 90X75X 9,5 |100xX75x 9,5 
Depth of framing.. .. .. 90 100 100 115 125 125 140 
Bulbangleframes .. ..,140X75X7 |150X75X 150 X 75 Xx 150X75X11 |170X75xX 9,5/170X75X11 |180 X75 x 10 


Reversed frames.. .. ..| 72 X75X8 75 X75 xX (h 


Frames .. .. .. .. «| 29X75X8,5 | 90X75X 8,5) 90X75 xX 100X75x 8,5|100x75x 9 |100X75X 9,5)120x75x 9 
Reversed frames.. .. .. X75 X8,5 | 90X75 8,5) 90x 75x 90X75x 9 |100X75xX 9 |100X75X 9,5|100xX75X 9,5 
| Depth of framing.. .. .. 115 115 125 140 140 150 
ee ee . §140X75X8 [150X75X11 |170x75x 170X75X 9,5180X75xX 9 |180X75xX10 |190x75x 9 


SIDE FRAMING. 
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COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 
(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


FRAME TYPE OF 
D SPACING. FRAMING. 
Metres. Metres. Metres. Metres. Metres, Metres. Metres Metres. Metres. Metres, 
4,9 | 5,2 | 5,5 5.8 | 61 | 64 | 67 | 7.0 | ¥%8 1) ve 
Metres. mm. mm. mm mm. mm, mm. mm. mm. mm | mm. mm. 
Frames 
Reversed frames.. .. .. 
5,5 585 Depth of framing 

Angle frames... .. .. .. 
Frames 
Reversed frames... .. .. 

595 
Depth offraming.. .. .. 
Angle frames.. .. .. « 
FEAMOS 2. os 0s oe 
Reversed frames... .. . 

595 
Depth of framing... .. .. 
Bulbangleframes .. .. 
Frames .. . 
Reversed frames.. .. .. 

610 
Depth of framing... .. .. 
Balbangleframes .. 
Frames . 
Reversed frames.. .. .. 

610 
Depth of framing.. .. . 
Bulbangleframes .. .. ‘ 
Frames . {120 X75 8,5 
Reversed frames.. .. ..|LOOX75X 9 

620 
Depth of framing.. .. .. 150 
Bulb angleframes .. ..|180 X75 X11,5 
ee | | ORI | 110 R70 R 10 
BersliVeme.. . .(LOOMIEX 9:5 1190 %96% 10 

635 
Depth offraming.. .. .. 150 150 
Sib deka a ek ok ond 
Frames .. .. » .(120X75X10 |180X75x10 | 138075 x10 

650 Reversed frames.. .. .{120X75X10 |120X75X10 |130X75x10 
Depth offraming.. .. .. 150 165 180 
Bulb angle frames .J190 X75 X11 (200 X75 X 10,5 | 200 X 75 X 13,5 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 


(SEE 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS 


CONTINUATION.) 


AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY 


D FRAME TYPE OF FRAMING IN OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
SPACING. FRAMING. PEAKS. ata TET a wie Behe. 
2,45 8,05 3,65 3,95 4,25 
Metres. mm. mm. mm. mm. mm. mm. mm, 
ae 90X75X 7,5 | 90X75xX 9 | 100X75x 8,5 | 100X75x 9 | 120x75x 9 | 120X75x 9,5 
“- soo | Beremtet ramen. 75X75xX 7,5 | 90X75X 9 90X75X 9 90X75X 9,5 | 90X75x 9 | 100 X75 x 10 
J $id nine 100 115 125 125 140 140 
Bulb angie trames .. .| 140X75X 8,5 | 170X75X 8 | 170X75X 9,5 | 170X75x11 | 180x75x10 | 180x75x11 
a 90X75X 8 | 100X75X 85 | 100x75xX 9 | 120X75x 85 | 120K75x 9 | 120x75x 95 
+ ot baneatterc 7bx75X 8 | 90%75x 9 | 90x75x 9,5| 90x75x 85 | 100x75x 9,5 | 120x75x 9,5 
4 8,25 675 | 
EA RE 100 125 125 140 150 150 
Tae 2 een 140x75x10 | 170x75x 9,5 | 170x75x11 | 180x75x 9 | 190x75x 9 | 190x%75x10 
Frames 90X75X 8,5} 100x75x 9 | 100x75x10-| 120x75x 9,5 | 120x75x 9,5) 12075 x10 
Reversed frames.. .. ..| 75X75X 8,5 | 90X75X 9,5 | 100x75x10 | 100x75x10 | 120x75x 9,5) 120x75x10 
- 2s es ee ee 100 125 125 140 150 | 150 
Bulb angle frames 150X75xX 8 | 170X75x11 | 180x75x 9 | 180X75xX11 | 190X75x10 | 190x75x11 
a |_ 
Frames 100X75x 8 | 120x90x 9 | 120x90x 9,5 | 120x90Xx 9,5 | 180x90x 9,5 | 180xX90X 9,5 
Reversed frames.. .. | 75X75X 8,5 | 90X75X 9 | 100xX75X10 | 120x75x 9,5 | 120X75x 9,5 | 120xX75x 9,5 
254 ila Depth offraming.. .. .. 115 140 140 150 165 165 
Bulb angle frames 150 X75 X 10 180 X85 X 10 180 X85 X11 190 X85 X 10,5 | 20085 x10 200 X 85 x 10 
Frames 100X75X 8,5 | 120x90x 9,5 | 120x90X 9,5 | 120x90x 9,5) 1830xX90X 9,5 | 130x90x 10 
Reversed framés.. 75xX75X 9 | 100X75x10 | 120x75x 9,5 | 120x75x 9,5 | 120x75x 9,5) 120x75x10 
4 lial Depth of framing 115 140 150 150 165 165 
Bulbangle frames .. ..| 150X75X11 | 180xX85X11 | 190X85X10,5 | 190x85%x10,5 | 200x85x10 | 200x85x10,5 
Frames 120X75x 8,5 | 120x90x 9,5 | 120x90x10 | 120x90X10,5 | 1830x9010 | 180x90x10 


Reversed frames... .. .. 


Depth of framing.. .. .. 


Bulb angle frames .. . 


75X75X 8,5 


| 


| 


125 
170X75X 9,5 | 


735 


Depth of framing.. 


Bulb angle frames 


120X75x 9 
75X75x 9 
125 
170 X75 x11 


120X75X 9,5 


120 X75 x 10 


120 X 75 X 10,5 


120 X75 X10 


165 


| 200 85 x 10,5 


130 X75 x 10 
} 


180 
220 X 85 X 10 


150 150 150 
190 X 85 X 10,5 | 190 X85 X11,5 | 20085 x10 
120 X 90 x 10 120 X90X10,5 | 120x90x11 
120 X75 x 10 120X75xX10,5 | 120x75xX11 
150 150 150 
190 x 85 X 11 200 X 85 x 10 200 X 85 X 10,5 


130 X 90 X 10,5 | 


120 X75 X 10,5 | 


165 
200 x 85 X 11,5 


130 X 90 X 10,5 
130 X75 X 10,5 
180 


220 x 85 X 10,5 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 
(SEE CONTINUATION.) 


| DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
D FRAME TYPE OF AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE, 
papas en Metres. Metres. | Metres. | Metres. Metres. Metres. 
4,55 : 5,2 5,8 6,1 
Metres. mm. mm mm. mm. mm. mm. mm, 
eames 120X75X 9,5 | 120X75x10,5 | 180X75x10,5 | 130x75x 10,5 | 
Rilvarsed Pantene Lerma 120X75X10,5 | 120X75X10,5 | 18075 X 10,5 
“li | ie Depth of framing.. .. .. 150 150 165 180 
| Bulb angle frames .. ..| 190X75X10 200 X75 x 10 200 X75X11,5 | 22075 x 10,5 
¥rames 130X75X 9,5 | 180X75%x10,5 | 180X75x10,5 | 140x75x 10,5 | 14075 x 10,5 
Reversed frames . 120X75x 9,5 | 120X75X10,5 | 180X75x10,5 | 180x 75X10,5 | 14075 X 10,5 
8,25 675 | | 
Depth of framing... 165 165 180 190 205 
Bulb angle frames 200 X75 x 10 200 X75 X11,5 | 220X75X10,5 | 22075 x13 | 22075 x14 
Frames 130 X 75 x 10 130 X75 X11 130 x 75 X11 140 X75 X11 140 X75 X11,5 | 15075 X11,5 
Reversed frames.. .. ..| 12075 X10 120 X75 X11 130 X 75 X11 130 X 75 X11 140 X75 X11,5 | 14075 x12 
a Nebabioedwainne as <i 165 165 180 190 205 215 
Bulb angle frames .. .| 200X75X10,5 | 220X75X 9,5 220 X75 X11,5 | 2830x90X10,5 | 240x90x11 240 X 90 X 12,5 
Frames 130X90X 9,5 | 1830x90X10,5 | 140 x90 x 10,5 140 xX 90X10,5 | 1409012 150 x 90 X11 
? Reversed frames.. .. .| 180X75X 9,5 | 180X75X10,5 | 180X75X10;5 140X75x10,5 | 140x75x12 140 X90 X12 
~ Depth of framing.. .. .. 180 180 190 205 205 215 
Bulb angle frames .. ..| 200 x 85 x 12 220 X85 X10,5 | 22085 x13 | 230 x 90X11,5 | 24090 X 11,5 250 X 90 X 12 
| Frames 130 x 90 x 10 130 X90 X11 140 x 90 x 11 140 x 90 X11 150 x90 X10,5 | 150 90X11,5 
Reversed frames.. .. ..| 18075 X10 130 X75 X11 130 X75 X11 140 X75 X11 140x90X11 | 140X90Xx12 
Depth of framing.. .. .. 180 180 190 205 215 215 
Bulb angle frames .. .| 220X85X 9,5 | 220X85X11,5 230 X90 10,5 | 230X90X12,5 | 2409018 250 X 90 X 13 
Frames 130 X 90 X11 140 x 90 X 11 140 x 90 xX 11 140 x 90 X11 150 x 90 X11 170 X90 X11 
2 Reversed frames.. .. ..| 13075 X11 180 X75 x11 140 X75 X11 140 x 90 X11 140 X90X11,5 | 140x90X11 
os Depth of framing.. .. .. 180 190 205 205 215 230 
Bulb angle frames .. ..| 220 X85 X12 230 X90 X10,5 | 230X90X12,5 | 240x90x12 | 250 x 90 X 12 250 x 90 X 14 
Frames 140x90x10,5 | 140x90X11,5 | 140x90X11,5 140 90X11,5 | 150X90X11,5 | 170x90X11,5 
% meversed famesus asus) 180K T5iXK10,5.) 180 X7ox 41,5 140X75X11,5 | 140X90X11,5 | 140x90 x12 140 x 90 X 11,5 
sts Depth of framing 190 190 205 205 215 230 
Bulb angle frames .. ..| 220X 85X13 230x90X11,5 | 240x90X11 240 x 90 X 13 250 x 90X13 270 X90 X 11.5 


— - 


‘Guar Ge 


359s SIDE FRAMING. TABLE 4 
"ee COMPLETE SUPERSTRUCTURE VESSELS. (SEE CONTINUATION.) 


Frames .. .. 


Reversed frames.. .. .. 


Depth offraming.. .. .. 


Bulbangleframes .. 


Frames .. .. . 


Reversed frames... .. . 


Depth offraming.. .. . 


Bulbangle frames .. .. 


Reversed frames... .. .. 


Depthofframing.. .. .. 


Bulbangleframes .. .. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Metres. 
’ 


Metres, 


’ 


WEGMOS) =. ss ss se os 


Reversed frames.. .. .. 


Depth offraming.. .. . 


Bulbangleframes .. .. 


SAMO vy ct wy oh xa 


Reversed frames.. .. .. 


Depth of framing... .. .. 


Bulb angle frames .. .. 


Depth offraming.. .. .. 


Bulb angle frames -., 


150 x 90 x 11,5 
150 X 90 X 11,5 
230 

270 x 90X11 


150 X 90 x 12 

150 x 90 x 12 
230 

270 X 90 x 12 


170 X 90 X 11,5 

150 x 90 X 12 
240 

270 X 90 X 18,5 


170 90x 12 
150 x 90 x 12,5 
240 
280 x 90 X 11,5 


170 X 90 x 11,5 

150 x 90 x 12 
240 

270 x 90 X 13,5 


170 X 90 X 11,5 
170 X 90 x 11,5 
255 
280 x 90 x 12,5 


170 X 90 x 12 

170 X 90 x 12 
255 

280 x 90 x 14 


180 x 90 X 11,5 
170 X 90 X 11,5 
255 
290 X 90 X 12,5 


180 X 90 x 12 

170 x 90 x 12 
265 

290 x 90 X13 


180 x 90 x 12 

180 x 90 x 12 
280 

300 X 95 X 12,5 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS 
AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY 


TABLE 4 
(SEE CONTINUATION.) 


Bulb angle frames 


D FRAME TYPE OF FRAMING IN OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE, 
SPACING. FRAMING. PEAKS. 
Metres. Metres. Metres. Metres. 
2,45 8,05 8,65 8,95 
Metres. mm mm, mm, mm, mm. mm, 
Frames 180 X75 xX 8,5 130 X90 9,5 130 X 90 X 10 130 X 90 X 10,5 130 x 90 X 10,5 
Reversed frames... .. .. 75X75xX 8,5 120X75X 9,5 120 X75 X 10 120 x 75 X 10,5 130 x 75 X 10,5 
10,0) 750 
Depth of framing 140 165 165 165 180 
Bulb angle frames 180X75x 9 200 X 85 x 10 200 X 85 X 10,5 200 x 85 X 11,5 220 X 85 X 10,5 
Frames 130X75x 9 1380 X90 9,5 130 X90 9,5 130 X 90 x 10 1380 x 90 X11 
Reversed frames... .. .. 75x75xXx 9 180 X75 X 9,5 130 X75xX 9,5 130 X 75 xX 10 180 X75 X11 
10,35 760 
Depth of framing 140 180 180 180 180 
Bulb angle frames 180 X75 x 10 200 X 85 x 12 200 X 85 X 12 200 X 85 X 13,5 220 X 85 X 11,5 
Frames 180X75X 9,5 130 X90X 9,5 130 x 90 X 10 140 x90 9,5 140 x90 9,5 
Reversed frames.. .. .. 90X75xX 9,5 1380 X75 xX 9,5 130 X 75 X 10 130 X75X 9,5 140X75xX 9,5 
10,65 775 
Depth of framing 140 180 180 190 205 
| Bulb angle frames 180 X75 X11 200 xX 85 xX 12 200 X 85 X 13,5 220 X85 X11 220 X85 X13 
Frames 140x90X 9 130 X90 X10 140 X90 9,5 140 X 90 X 10,5 140 x90 X10 
Reversed frames.. .. «. 90X75x 9 180 X75 x10 1380X75xX 9,5 180 x 75 X 10,5 140 X75 x 10 
10,95 785 
Depth of framing 150 180 190 190 205 
Bulb angle frames 190 X85 9,5 200 X 85 X 18,5 220 x 85 X11 220 x 85 X 13 230 x 90 x 10,5 
Frames 140 X90X 9,5 140 x 90 x 10 140 X 90 X 10,5 140 X90 X11 140 X 90 X 10,5 
Reversed frames.. .. «. 90xX75x 9,5 180 xX 75 X 10 130 x 75 X 10,5 1380 X75 X11 140 x 75 X 10,5 
11,3 800 
Depth of framing 150 190 190 190 205 
Bulb angle frames .. -- 190 X 85 X 10,5 220 X 85 X 12 220 X 85 X13 230 X 90 X 10,5 230 x 90 X 11,5 
Frames 140 X 90 x 10 140 xX 90 x 10,5 150 x 90 X 10 150 X 90 X 10,5 150 x 90 X 10 
1 Reversed frames... .. « 90X75 X10 130 X 75 X 10,5 130 X 75 X 10,5 180 X75 X11 130 X 90 X 10,5 
1,6 815 
Depth of framing 150 190 205 205 205 
Bulb angle frames 190 X85 X 11,5 220 X85 X13 230 x 90 X 10,5 230 X 90 X 11,5 240 x 90 X 10,5 
Frames 150 X 90 x 10 150 X 90 X 10,5 150 x90 X11 150 X 90 X 10,5 150 xX 90 X 10 
11.9 Reversed frames.. .. .. 90 X75 x 10,5 1380 X75 X11 180 X 75 X 11,5 140 X75 X11 140 x 90 x 10,5 
825 
; Depth of framing 165 205 205 215 215 
200 X 85 X 10,5 230 X90 X 11,5 240 X90 X10 240 X90 X11 240 X 90 X 12 


ais P 
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SIDE FRAMING. 


TABLE & 
COMPLETE SUPERSTRUCTURE VESSELS. 


(SEE CONTINUATION.) 


D 


FRAME 
SPACING. 


TYPE OF 
FRAMING. 


Frames 


Reversed frames... .. o 


Depth of framing 


Bulb angle frames 


Frames 


Reversed frames... .. «. 


Depth of framing 


Bulbangle frames .. .. 


Frames 


Reversed frames 


Depth of framing 


Bulb angle frames 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Metres. 


4,25 
mm, 

140 X90 x 10 

130 X75 X 10 


190 
220 X 85 x 12 


140 x 90 X 10,5 
130 X75 X 10,5 
190 

220 x 85 X13 


Metres. 


4,55 


mm, 

140 X 90 X 10,5 

140 X75 X 10,5 
205 

230 X 90 X 11,5 


140 X90 X11 

140 X75X11 
205 

230 X 90 X 12,5 


Metres, 


b 


mm. 

140 x90 X11 

140 X75 X11 
205 

230 x 90 X 12,5 


140 x 90 x 10,5 
140 x 90 X 10,5 
205 
240 X 90 X 11,5 


Metres, 
’ 


mm. 
140 X90 X11 
140 X90 X11 
205 
240 x 90 X12 


Metres. 


, 


mm, 

150 x 90 X11 

140 x 90 X 11,5 
215 

250 x 90 X 12 


| 
{ 
| 
| 


150 X 90 X 10,5 

140 X90 X 11 
215 

240 X 90 X13 


150 X 90 X 11,5 

140 x 90 x 12 
215 

250 X 90 X 13 


140 X90 X 10 

140 X75 x 10 
205 

230 X 90 X 10,5 


140 x 90 X 10 

140 X 90 x 10 
205 

240 X 90 x 10,5 


150 x 90 x 10 
140 x 90 X 10,5 
215 

240 X 90 x 12 


150 x 90 X11 
140 x 90 X 11,5 
215 

250 X 90 x 12 


170 X 90X11 

140 x 90 X11 
230 

250 X90 x 14 


Frames 


Reversed frames ate, a 


Depth of framing 


Bulb angle frames - 


Frames 


Reversed frames.. .. .. 


Depth of framing 


Bulbangleframes .. .. 


140 x 90 X 10,5 
140 X 75 X 10,5 
205 
230 x 90 X 11,5 


140 x90 X10 

140 x 90 x 10 
205 

240 x 90 X 10,5 


140 X 90 X 10,5 
140 x 90 X 10,5 
205 
240 x 90 X 11,5 


150 X 90 x 10,5 
140 x 90X11 
215 

25090 X11 


150 x 90 x 11,5 

140 x 90 x 12 
215 

250 x 90 X18 


150 X90 X10 
140 x 90 X 10,5 
215 

240 X 90 x 12 


150 X90 X11 
140 X 90 X 11,5 
215 


250 x 90 x 12 


Frames 


Reversed frames .. 


Depth of framing 


Bulbangle frames .. .. 


150 x 90 x 10 
140 x 90 X 10,5 
215 

240 x 90 x 12 


Frames 


Reversed frames... .. .. 


Depth of framing 


Bulbangle frames .. .. 


150 x 90 x 10,5 

140 X90 X11 
215 

250 X90 X11 


150 X 90 X 10,5 

140 X90 X11 
215 

250 X90 X11 


150 x 90 X11 
150 x90 X11 
230 
250 X 90 X13 


150 x 90 X 11,5 
150 X 90 X 11,5 
230 

250 x 90 x 14 


150 x 90 X 11,5 
150 X 90 X 11,5 
230 

250 X 90 x 14 


150 x 90 x 12 

150 X 90 x 12 
230 

270 X90 X 11,5 


150 X 90 x 12 

150 x 90 x 12 
230 

270 X 90 X 11,5 


170 X 90 X 11,5 

150 X 90 x 12 
240 

270 X90 X 13,5 


170 X 90 X 11,5 
140 X 90 X 11,5 
230 
270 X 90 X 11,5 


170 X 90 X 11,5 

150 x 90 X12 
240 

270 x 90 X 13,5 


170 x 90 x 12 
150 X 90 X 12,5 
240 
280 x 90 X 11,5 


180 x 90 X 11,5 

150 x 90 x 12 
255 

280 xX 90 X 12,5 


-—Urt—~— 


TYPE OF 
FRAMING. 


Frames 
Reversed frames 
Depth of framing 


Bulb angle frames 
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SIDE FRAMING. 


COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE +f 
(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK ‘AT SIDE. 


Metres. 


Metres. 


Metres. 


Metres. 


Frames 
| Reversed frames 
Depth of framing 


Balb angle frames 


’ 6,1 6,4 6,7 
mm. mm, mum. mm. 
150 X 90 X 11,5 170 X 90 X 11,5 170 X 90 X 11,5 180 X90 X12 
150 X 90 X 11.5 150 xX 90 x 12 170 X 90 X 11,5 170 X90 X12 
230 240 255 265 
250 x 90 X 14 270 X 90 X 13,5 280 X 90 x 12,5 290 xX 90 X13 
150 x 90 xX 12 170 X90 X12 170 x90 X12 180 X 90 X 12,5 
150 x 90 X 12 150 X 90 X 12,5 170 X90 X12 170 X 90 X 12,5 
230 240 255 265 
270 X 90 X 11,5 280 x 90 X 11,5 290 X90 X14 290 X 90 X 14,5 


Frames 


Reversed frames 


Depth of framing 


Bulb, angle or c 
frames .. .. .. 


180 x 90 x 12 

170 X 90 x 12 
265 

290 X 90 x 13 


200 x 90 X 11,5 

170 x 90 X 12 
280 

800 X 95 x 12,5 


200 x 90 x 12 
180 X 90 X 12,5 
290 

300 x 95 X 16 


280 X 100 x 100 x 


Frames 170 X90 XI1 170 X90 X 11 180 x 90 X 11,5 200 x 90 X 11,5 
Reversed frames .. .. .. 150 x 90 X 11,5 170 X90 X11 170 X 90 X 11,5 170 X90 X12 
Depth of framing 240 255 265 280 

Bulb angle frames .. .. 270 X 90 X 12,5 280 x 90 X 12,5 290 x 90 X 12,5 300 X 95 X 12,5 
Frames 170 X 90 X 12 170 X 90 X 12 180 xX 90 X 12,5 200 x 90 X 11,5 
Reversed frames.. 150 X 90 X 12,5 170 X 90 X 12 170 X 90 X 12,5 180 X 90 X 12 
Depth of framing 240 255 265 290 
Bulbangle frames .. .. 280 x 90 X 11,5 280 x 90 X 14 290 x 90 X 14,5 300 X 95 X 14,5 
Hramos’ <.. .. Gen 180 xX 90 X 11,5 180 x 90 x 12 200 x 90 x 11,5 200 x 90 x 12 
Reversed frames.. .. . 150 X 90 x 12 170 X 90 X 12 170 X 90 xX 12 180 X 90 X 12,5 
Depth of framing 255 265 280 290 

Bulb angle frames .. .. 280 X 90 X 12,5 290 X90 X13 290 x 90 X 15,5 800 X 95 x 16 
Hrames: .. 5: ..te 180 X 90 x 12 180 X 90 X 12,5 200 X 90 x 12 200 xX 90 X 12,5 
Reversed frames.. .. .. 150 X 90 X 12,5 170 x90 X 12,5 170 X 90 X 12,5 200 xX 90 X 12,5 
Depth of framing 255 265 280 290 

Bulb angle frames .. .. 280 x 90 x 14 290 x 90 x 14,5 300 X 95 X 18,5 300 X95 X17 


200 x 90 X 12,5 
200 X 90 X 13 


305 
13,5 
16,5 


ou oi 


FRAME 
SPACING. 


TYPE OF 
FRAMING. 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


Metres. 


Metres, 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Metres, 


TABLE + 


(SEE CONTINUATION.) 


Metres. 


7,0 7,3 7,6 7,9 
mm, } mm, mm, mm 
Frames . 180 x 90 x 12 200 x 90 x 11,5 
10,0 750 Reversed frames... .. .. 180 x 90 xX 12 180 x 90 x 12 
Depth of framing 280 290 
Bulb angle frames .. .. 300 X 95 X 12,5 300 x 95 x 14,5 
Frames 180 x 90 X 12,5 200 x 90 x 12 
Reversed frames.. .. . 180 X 90 X 12,5 180 X 90 X 12,5 
10,35 760 
Depth of framing 280 290 
Bulbangle frames .. 300 X 95 X 18,5 300 X 95 X 16 
Frames 200 xX 90 X 11,5 200 xX 90 x 12 200 xX 90 X 12,5 
Reversed frames... .. 180 x 90 x 12 180 X 90 x 12,5 200 X 90 X 12,5 
10,65 775 
Depth of framing 290 305 815 
Bulb angle or channel! 309) x 95 x 14,5 300 X95 x 17 280 x 100 x 100 x 7. b 
Whiners +... S81 < 200 X 90 x 12 200 x 90 X13 225 x90 x 12 230X100 X13 
Reversed frames.. .. .. 180 X 90 X 12,5 200 x 90 X13 180 x 90 X 12,5 200X 90X13,5 
10,95 785 
Depth of framing 290 805 330 345 
Bulb angle or channel 14,5 13,5 13 
ub angle or channell = 30) x 90 X 16 280x100 100 j5'° | 800 100 x 100 x 15 820 x 100X100 > 
Frames .. .. 200 x 90 x 12,5 200 x 90 x 18,5 225x 90X12,5 230 X 100 x 18,5 
Reversed frames.. .. .. 180 X90 X18 200 x 90 X 18,5 200X 90X 12,5 200X 90x14 
11,3 800 
Depth of framing 805 815 345 345 
18, 
Channelframes .. .. ..| 280X100 X100x Be 300 x 100 x 100 x ed 320 X 100 x 100 x id 320 X 100 x 100 x Aso 
16,5 17 17,5 17,5 
Pramas’ \.:.< . 23 ¥ 200 x 90 X18 200 x 90 x 14 230 X 100 X13 230 X 100 x 18 
Reversed frames.. .. .. 200 x 90 x18 200 x 90 xX 14 200 x 90X18,5 225 90X13,5 
11,6 815 
f Depth of framing 805 315 845 855 
14,5 14 13 13 
Channelframes .. .. .. 280 x 100 x 100 x 800 xX 100 x 100 x __ 320 x 100 X 100 x __ 340 x 100 x 100 x 
16,5 17 17,5 18 
Frames 200 X 90 x 18,5 230 X 100 x 12,5 230 x 100 x 18,5 230 X 100 X 18,5 
Reversed frames .. .. . 200 x 90 x 13,5 200 x 90 x 13 200 x 90 Xx 14 225 x 90 Xx 14 
11,9 825 
Depth of framing 315 345 845 855 
13 12,5 13,5 | 13,5 
Channelframes .. .. .. 500K 100% 100 x, 800 x 100 x 100 x, ', 820 x 100 x 100 x |, 5 S20 X100 X100 x, 
7, ft. 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


a 


TABLE ¢ 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS 
AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY 


FRAME TYPE OF FRAMING IN OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D SPACING. FRAMING. PEAKS. 
Metres. Metres. Metres. Metres. 
2,45 3,05 3,65 3,95 
Metres, mm, mm. mm, mm. mm, mm, 
Frames 150 X 90 X 10,5 170 X 90 X 10 170 X 90 X 10,5 170 X90 X11 170 X 90 X 10,5 
Reversed taneate 0. 90X75 X11 130 X75 X10 130 X 75 X 10,5 1380 X75 X11 180 X 90 X 10,5 
12,2 840 
Depth of framing.. .. .. 165 215 215 215 215 
Balbangle frames .. .. 200 X 85 X 11,5 230 x 90 X13 240 X90 X11 240 X90 x 12 250 X90 X11 
Frames 170 X 90 X 10,5 170 X90 X11 170 X90 X 11,5 170 X90 x 12 170 x90 X11 
Reversed frames.. .. .. 90 X 75 X 10,5 130 X75 X11 130 X 75 X 11,5 130 X75 X12 130 X90 X11 
12,5 | 850 
Depthofframing.. .. .. 180 215 215 215 215 
Bulb angle frames 220 X 85 X 10,5 240 X90 x 12 240 x 90 X 12,5 250 x 90 X 11,5 250 x 90 X 12 
Frames 180 xX 90 X 10,5 180 xX 90 X 10,5 180 xX 90 X11 180 xX 90 X 11,5 180 X 90 X 12 
Reversed frames.. .. .. 90 X 75 X 10,5 120 x 90 X 10,5 120 x90 X11 120 X90 X 11,5 120 x 90 x 12 
12,8 | 865 
Depth offraming.. .. .. 190 215 215 215 215 
Bulb angle frames .. .. 220 X 85 X13 240 X90 X13 250 X 90 X 12 250 X90 X13 250 x 90 X 14 
Frames 200 X 90 X 10 200 X 90 X 10,5 200 x 90 x 10 200 X 90 X 10,5 200 X 90 X11 
Reversed frames... . 90 X 75 X 10,5 100 x 90 X11 120 X 90 X 10,5 120 X90 X11 120 x 90 X 11,5 
13,1 875 
Depth of framing.. .. .. 205 215 230 230 230 
Bulb angle frames .. .. 230 x 90 X 11,5 250 x 90 x 12 250 X90 X13 250 x90 X14 270 X 90 X 11,5 
Frames 200 X 90 X 10 200 X 90 X 10,5 200 x90 X11 200 x 90 X 11,5 200 X90 X11 
Reversed frames.. .. .. 90 x 90 X 10,5 120 x90 X11 120 x 90 X 11,5 120 X 90 x 12 180 x 90 X 11,5 
13,4} 890 
Depthofframing.. .. .. 205 230 230 230 240 
Bulbangle frames .. .. 240 x 90 x 11,5 250 x 90 x 14 270 X 90 X 11,5 270 X 90 X 12,5 270 X 90 X 18,5 
Frames 200 x 90 X 10,5 200 x 90 X 11,5 200 x90 X11 200 xX 90 X 11,5 200 x90 X11 
Reversed frames.. .. . 90x90 X11 100 xX 90 x 12 120 X 90 X 11,5 120 X90 x 12 130 x 90 X 11,5 
900 
Depthofframing.. .. .. 215 230 240 240 255 
Bulb angle frames 240 X90 X13 270 X90 X 11,5 270 X 90 X 12,5 270 X 90 X 13,5 270 X 90 X 14,5 
Frames 200 x 90 X 10,5 200 x 90 X 11,5 200 X90 X11 200 x 90 X 11,5 200 xX 90 X11 
Reversed frames... .. .. 100 X 90 X 11 120 x 90 X 12 130 X 90 X 11,5 130 X 90 X 12 140 x 90 x 11,5 
915 
Depth of framing.. .. .. 230 240 255 255 265 
Bulb angle frames 250 X 90 X13 270 X 90 X 18,5 270 X 90 X 14,5 280 x 90 X 12,5 280 x 90 x 13,5 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE & 
(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE 


FRAME TYPE OF 
D SPAOING. FRAMING. = 
Metres. Metres. Metres. Metres. Metres. 
| 4,25 4,55 4,9 5,2 5,5 
Metres. mm, mm, mm, mm. mm. mm, 
Frames 170 xX 90 X11 170 X90 X11 170 X90 X11 180 x 90 X11 180 X 90 X 11,5 
Reversed trames.. .. ..| 130X90X11 140 X90 X11 150 x 90 X 11,5 150 x 90 X 11,5 170 X 90 X 11,5 
12,2 840 
Depth offraming.. .. .. 215 230 240 255 265 
Bulb angle frames 250 x 90 xX 12 250 x 90 X 14 270 X 90 X 12,5 270 X90 x 14,5 290 x 90 X 12,5 
wanes 170 X 90 X 11,5 170 X 90 X 11,5 170 X 90 X 11,5 180 X 90 X 11,5 180 X 90 xX 12 
weversed iets. .0ed| 180K D0RS11 jb 140 x 90 X 11,5 150 X 90 x 12 150 x 90 x 12 170 X 90 X 12 
12,5 850 
Depth of framing.. .. 215 230 240 255 265 
Bulb angle frames 250 X90 X13 270 x 90 X 11,5 270 X 90 X 13,5 280 X 90 X 12,5 290 x90 X13 
Frames 180 x 90 X 11,5 180 x 90 X 12 180 X90 X11 180 x 90 X 11,5 180 X 90 X 12,5 
Reversed frames.. .. . 130 x 90 X 11,5 130 X 90 X 12 150 x 90 X 11,5 170 X 90 X 11,5 170 X 90 X 12,5 
12,8 865 
Depth offraming.. .. .. 230 230 255 265 265 
Bulb angle frames 270 xX 90 X 11,5 270 X 90 X 12,5 270 X 90 X 14,5 290 x 90 x 12,5 290 x 90 x 14,5 
Frames 200 x 90 X 10,5 200 x 90 X 11,5 200 xX 90 X 11,5 200 X 90 X 12 200 X 90 X 13 
Reversed frames.. .. .{ 18090X11 130 X 90 x 12 140 X90 X12 140 x 90 x 12,5 150 x 90 X18 
13,1 875 
Depth of framing.. . 240 240 255 265 280 
Bulb angle frames 270 X 90 X 12,5 280 x 90 X 11,5 280 x 90 X14 290 x 90 X13 300 X 95 X 18,5 
Frames 200 xX 90 X11 200 X 90 X 11,5 200 xX 90 X 11,5 200 xX 90 X 12,5 200 X90 X13 
Reversed ames 2) }«=©180%90.X11;6 130 xX 90 X 12 140 X 90 xX 12 150 X 90 X 12,5 170 X90 X13 
13,4 890 
Depth offraming.. .. .. 255 255 265 280 280 
Bulb angle frames 270 X90 X 14,5 280 x 90 X 12,5 290 X 90 X 12,5 300 X 95 X 12,5 800 X 95 X 14 
Frames 200 x 90 X 11,5 200 X 95 X 11,5 200 x 90 X 12,5 200 x 90 x 18 200 X90 X18 
Reversed frames.. .. .. 130 X 90 X 12 140 x90 X12 140 X90 X13 150 x 90 X18 180 X 90 X 18,5 
13,7 900 
. Depth of framing.. .. .. 255 265 265 280 290 
Bulb angleframes .. ..| 280X90X12,5 290 x 90 X 12,5 290 x 90 X 14,5 300 X 95 X 13,5 300 X 95 X17 
| 
aa | 
Frames 200 X 90 X 11,5 200 x 90 x 12 200 x 90 X18 | 20090 xX 12,5 225 x90 X12 
oi6 Reversed frames.. .. ..| 140X90X12 150 X 90 X 12 150 X 90 X 13 170 X 90 X18 170 x 90 x 12,5 
Depth offraming.. .. .. 265 280 280 290 305 
Pramese Shanna 990 x 90 X 12,5 290 x 90x14 300 x 95 X 13,5 3009516 [280 x 100 x 100 x He 


’ 


| 
| 
FRAME | 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


D TYPE OF 
SPACING. FRAMING. 
Metres, Metres. Metres. Metres. 
5,8 6,1 6,4 6,7 
ne - 
Metres, mm, | mm, mm. mm. mm. 
Frames 180 X 90 X 12,5 200 X 90 X 12,5 200X 90X13 200 X 90X 18,5 
| ‘Reversed frames s. =... :/ 170 X 90 X 12,5 180 X 90 X 18 180 X 90 13,5 200 X 90 X 18,5 
12,2 840 
| Depthofframing.. .. .. 265 280 290 305 
re eee 290 x 90 X 14,5 300 X 95 x 14,5 300 95X17 280 X 100 x 100 x we 
, 
ihiames 180 X 90 X 13,5 200 X90 X13 200X 90X13 225x 90x18 
12.5 Revorsed frames... .. .. 180 X 90 X 13,5 180 X 90 X 18,5 200 X 90X13 200X 90X18 
rid 850 
Depth oftraming .. 265 280 305 315 
Bulb angle or channel = 300). x 95 X 18,5 300 X 95 X 16 280 x 100 x 100 x a 300 x 100 x 100 x 3 
Hrames .... ..- 0h 200 X 90 X 12,5 200 X90 X18 225xX 90X12,5 225x 90x18 
Reversed frames... .. .. 180 X 90 X 13 180 X 90 X 18,5 180 x 90X12,5 200x 90X18,5 
12,8 | 865 
Depth offraming.. .. .. 280 290 315 330 
1 
hea eee 300 X 95 X 14,5 300 X 95 X 17 280 x 100 x 100 x 2 5 300X100 x 100 x a 
Frames 200 x 90 X 12,5 200 X 90 X 13 225 90X12,5 225xX 90X13,5 
Reversed frames... .. ..| 170 X90 X13 200 X 90 X 18 200X 90% 12,5 200 90X138,5 
18,1 | 875 | 
| Depth of framing... .. .. 290 305 315 330 
Bulb angle or channel . 14,5 12, 12,5 
TAME: sc n2, a AIA 300 X 95 X 16 280 x 100 x 100 x). 800 x 100 x 100 x |, $20.x 100 x 100 x |, 
, ( 
Frames 200 X 90 X 18,5 200 X 90 X 18,5 225x 90X13 225x 90x13 
Reversed frames ,.. .. .. 180 x 90 x 14 200 x 90 X 13,5 200 X 90 X 13 225 x 90 X 138 
13,4 890 
Depth of framing... .. .. 290 305 330 345 
2 FF 
Channel frames . 280 X 100 xX 100 x 182 280 X 100 x 100 x tS 300 x 100 X 100 x ee 320 X 100 X 100 x 16,5 
16,5 16,5 17 17 
Frames 225 X90 X18 225 x 90 X 13,5 225xX 90X13,5 225X 90X13,5 
pO PEE Sa 180 X90 X13 200 X 90 X 13,5 |  200x 90X18,5 225 x 90X 18,5 
900 
Depth of framing... .. .. 305 305 330 345 
5 12,5 
Channel frames .. .. ..| 280X100 100 X ee 300 X 100 X 100 X - 320 X 100 X 100 X 17 320 X 100 X 100 x ~ 
Frames 225 x 90 X 12,5 230 X 100 X 12,5 230 x 100 X 13,5 230 X 100 x 13 
Reversed frames... .. .. 200 X 90 X 12,5 200 X 90X13 200x 90x14 225 90X 13,5 
915 
Depth of framing.. .. .. 315 330 345 355 
¢ rs 13,5 
Channel frames .. .. ..| 300 100X100 * 300 x 100 x 100 x gt 320 x 100 X 100 x - 340 x 100 x 100 X 


————— 


Frames 


Reversed frames... .. .. 


Depth of framing.. .. .. 


Channelframes .. .. .. 


Frames 


Reversed frames.. 


Depth of framing.. .. .. 


Channelframes .. .. . 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4. 


(CONCLUDED.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


200x 90x14 
200x 90x14 
315 


300 x 100 x 100 x He 


7,3 


mm. 

230 x 100 x 13 

200 X 90X 13,5 
345 


13 
x x 
320 x 100 x 100 17,5 


230 X 100 X13 
225 90X138,5 
355 


340 X 100 x 100 X i 


230 X 100 x 14 
225x 90x 14,5 
355 


340 x 100 x 100 x pe 


Frames 


Reversed frames... .. .. 


Depth offraming.. .. .. 


Channel frames .. .. .. 


Frames 


Reversed frames.. .. .. 


Depth of framing... .. .. 


Channel frames .. .. .«. 


Frames 


Reversed frames... .. .. 


Depth of framing.. .. .. 


Channelframes .. .. .. 


Frames 


Reversed frames.. .. .. 


Depth of framing.. .. .. 


Channel frames .. .. .. 


Frames 


Reversed frames.. .. .. 
Depth offraming.. .. .. 


Channelframes .. .. .. 


Luoyp’s ReGisTER oF Surpprne, Lonpon.—25th June, 1925. 


225x 90X13,5 
200 90x14 
330 


320 x 100 x 100 x rea 


230 x 100 X 13,5 
200x 90x14 
345 
320 x 100 x 100 x it 


230 X 100 X 13,5 
225x 90x14 


355 
3,5 


1 
Xx x x 
340 X 100 x 100 18 


240 x 100 x 18 
225 x 100 x 138 
370 
15 
340 X 100 X 100 X 18 


230 x 100 X 13,5 
200 X 90X 13,5 
345 


320 x 100 x 100 x i. 


230 X 100 X 13 
225 x 90% 13,5 
355 


13 
x x x 
340 X 100 x 100 18 


230 x 100 x 14 
225x 90x 14,5 
355 


340 x 100 xX 100 X io 


240 X 100 x 14 
225 X 100 x 14 
370 


340 x 100 x 100 x i 


230 X 100 x 12,5 
225x 90X18 
355 
320 x 100 x 100 x es 


230 X 100 X 13,5 
225x 90x14 
355 
340 x 100 X 100 x ae 


240 x 100 x 13,5 
225 x 100 x 13,5 
370 


340 x 100 x 100 x hs a 


18 


240 X 100 X 14,5 
225 X 100 X 14,5 
370 


7,5 


1 
x 
340 X 100 x 100 18 


230 x 100 x18 
225 x 90x18, 
355 
B40 x 100 x 100 x 12° 


240 x 100 X 13 
225 X 100 X 13 
370 


340 x 100 x 100 x al 


240 X 100 X 14 
225 X 100 x 14 
370 


rd 


17 
x x x 
340 X 100 x 100 18 


240 X 100 X 15 

225 X 100 X 15 
370 

8 


1 
340 X 100 x 100 x 18 


230 x 100 x 14 
225x 90x 14,5 


355 
4 


340 x 100 x 100 x a: 


240 x 100 x 18,5 
225 X 100 X 18,5 
370 
840 x 100 x 100 x = 


240 X 100 x 13 
225 x 100 x 13 
370 


840 x 100 x 100 x 1° 


17 


240x100 x14 
225 x 100 x 14 


370 


840 x 100 x 100 x af, 


240 xX 100 X 15 
225x100 15 
370 


8 
340 x 100 x 100 x a 


240 x 100 X 15,5 
225 x 100 X 15,5 
370 


9 Ae cerns IR 
i 35947 ATR IMSIAA nes Bal ‘ : 
ev ceirus tia) SAIOMINTE? LA TAOONTTN: bad. CI WMN EAN 


—— a i es 


p08 ave BOctrad alin @ ‘1rw ©)4 a1 a4 (i: (2 thew dao exutae te (perme rere 


sd corel “« 6 “a * . ot i Vay Or Cho ae 


i 
LAA <Pany@ 64 om Od i, «i ‘ ; | j ‘ Bi Ya: n Geiew 


“ul AU Ia 


= ey heme 
lf 7 sy at 
iui LH ; «fol ~ooi * ate | 
a 


est ‘ a Lee 
Ts a |) wi AD td . : . » (Wy oe OT, Kerce 


as ‘4 5 
Kimmie dni wose- ee | AiO! & BOD Be 
a! nl 
mnt ete te — ey 


we he eae aa 
bf os 


pEepTa D 


TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF BEAMS AT SIDE OF LOWEST DECK. 


PANTING ARRANGEMENTS. 


DEEP FRAMES and 


INTERCOSTAL STRINGERS. 


DEPTH (d) AT COLLISION BULKHEAD FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 


TABLE O 


(SEE CONTINUATION.) 


Faull Complete 
Scant- Super- 
ling structure Metres. Metres. Metres. Metres. Metres. Metres, 
Vessels. Vessels. 
8,05 | 8,65 | 4,25 4,90 5,50 6,10 
Metres. | Metres. mm. mm. mm. mm mm, mm, 
8,05 5,50 F 130X 75x 7 130 X75X 8,5 140X75x 9 150X75X 8,5 170 X75xX 8,5 180X 75x 8 
Soe 
8,65 6,10 | 180 X75 8,5 140 X75xX 8,5 150X75X 8 170X75X 8,5 180X75x 9 190X75xX 8,5 
Ben. hile 
; | 
4,25) 6,40 | 140X75xX 8,5 150X75x 8 170X75xX 8 180X75xX 8,5 190X75X 9 200X75X 9,5 
: 
4,90) 6,70) | 150X75x 9 170X75X 9 180 X75 8,5 190X75X 8,5 200X75x 9,5 220X75xX 9 
| 
5,50) 7,00 | 170X75X 9,5 180 X75 X 9,5 190X75X 8,5 200X75X 9,5 220xX75x 9 220 X75 x14 
| “ 
6,10| 7,30) | 180X75X 9,5 190X75X 9,5 200X75X 9,5 220X75x 9 220 X75 X14 240 x90 x 10 
| 
6,70} '7,90 | 190 X75 x 10 200 X75 X 10,5 220X75X 9,5 220 X75 X 14 240 x 90 X 10 240 X 90X11 
7,30) 8,55 a 200 X 75 X 10,5 220 X75 X10 220 X75 X14 240 x 90X10 24090 X11 250 x 90 X 11,5 
7,90) 9,15 a 220 X75 x10 220 x75 X14 240 X 90 X 10 240 x 90 X 11,5. 250 X 90 x 11,5 270 X 90 X 10,5 
Q 
8,55) 9,75 220 75 x 14,5 240 x 90 X 10,5 250 x 90X11 250 x 90x 12 270 x 90 X 10,5 280 x 90x11 
| 
9,15|10,35 240 X 90 X 10,5 250 x90 X11 250 x 90 X13 270 X90 X 11,5 28090 X11 290 x 90 x 11,5 
9,'75/10,95 250 x 90 X 11,5 270 X90 X11 270 X 90 X 12,5 280 x 90 X 12 290 x 90 x 12 300 X 90 xX 12 
10,35/11,60 270 X90 X 11,5 280 X 90 X 11,5 280 x 90 X 13 290 x 90 X18 300 90*12,5 280x100 x 100 x re 
10,95)12,20 280 X 90 x 11,5 290 x 90 x 12 300 X 90 x 12 300 x 90 x 13,5 P80 100 100 x 16 : 300 x 100 x 100 x 7 
11,60 12,80 290 X 90 X 12,5 300 X 90 X13 ba x 100 X 100 x 10078 X 100 X 100 Xx ra 300 X 100 X 100 x = 300 X 100 x 100 x a 
0 


12,2013,40%| s00x90x13 z x 100 X 100 x re 300 X 100 x 100 x us 300 X 100 x 100 x ae * 300 x 100 x 100 x i 320 x 100 x 100 x He 
‘ ’ 0 ’ 
ma i) Geer: 15 er 1. 8 on 

12,80/14,00) 4 |280 x 100 x 100 x !**°'g00 x 100 x 100 x }*°\g00 x 100 x 100 x 1° _|320 x 100 x 100 x 1/320 x 100 x 100 x 14/340 x 100 x 100 x 2® 
vat 16,5 17 16,5 17,5 17,5 18 

mI 
}13,40 | |e 300 X 100 x 100 x a 320 x 100 x 100 x Ps 5/820 x 100 x 100 x i. 5/340 x 100 x 100 x es 340 x 100 x 100 x i 340 x 100 x 100 x a 

d ‘y 
i" 4 | NES Ee a. : 
— 114,00 yi 0 x 100 x oT sai 340 X 100 x 100 x we B40 x 100 x 100 x 12 840 x 100 x 100 x 14 840 x 100x100 x 1° 
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PANTING ARRANGEMENTS. TABLE D 
DEEP FRAMES and INTERCOSTAL STRINGERS. (CONCLUDED.) 


purra D DEPTH (d) AT COLLISION BULKHEAD FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 


J TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF BEAMS AT SIDE OF LOWEST DECK. = =~ 
ace Bar on 


Stringer. 


Complete 
Super- 
structure Metres. Metres. Metres. Metres. 


ep 6,70 7,30 7,90 8,55 


Thickness of Stringer Plate. 


Metres. mm. mm. mm, mm. 


3,05 


3,65 200X75X 9,5 


4,25 || 920x75x 9,5 75 x 


4,90 220*75 x14 240 x 90 X 11,5 90x 
5,50 


6,10 


6,70 


240 x 90 X 10 250 X90 x 12 280 X 90 X 12,5 8,5|/100 x 


11 
240 X 90 X 11,5 270 X 90 X 11,5 290 X 90 X 12,5 300 x 100 x 100 x 1, 


2,5 14,5 
? 29 ? 
7 B20 XN) x TOSI 9 |120x 75x10 


8,5|100 X 75x10 


—_.—— -BULB ANGLES-— — 


1 
250 x 90 X 12 280 x 90 X 11,5 300 X 90 X 12,5 300 X 100 x 100 x | 


11,5 
7,30 270 x 90 X 11,5 290x90x12 ps0 x 100x 100x 


12 800 x 100 x 100 x 340 x 100 x 100 x /4 180x 75x10 


7 18 


| 13,5 15 
7,90 280 x 90 x 11,5 300 X90X12,5 300 x 100 x 100 5 320 X 100 Xx 100 5 5|°40 x 100 x 100X 5, 140x 75X10 


5) 
“i 340 x 100 x 100 x ae 140x 90x 10,5 


5 A 5 17,5 
a 340 x 100 X 100 x sd 340 x 100 x 100 x a 150xX 90x11 


15 
820 x 100 x 100 x 17,1840 x 100 100 x 5° 150x 90X12 | 


| : 3,5 1 
8,55 290 x 90 x 12 280 x 100 x 100 x 1, 5|800 x 100 x 100 x | "1320 x 100 x 100 x 175 
st ‘ , 


13,5 
16,5 
2 | 13,5 


1 
2 300 X x x 
80 x 100 x 100 x 16,5 300 X 100 x 100 7 


300 x 90 x 12,5 280 X 100 x 100 x 


300 X 100 x 10x 4 


7,5 : 


ELE 15,5 1 
300 x 100 X 100 x **/800 x 100 x 100 x 5 ”/540 x 100 x 100 x 15" B40 x 100 x 100 x 5 170 x 


17 
340 X 100 x 100 x - 180 x | 
5 18 


4 1390 x 100 x 100 x 7 


1 
300 x 100 x 100 x , 


7 , 


14 5 
320 X 100 x 100 x |, 840 x 100 x 100 x ap 340 X 100 x 100 x a 200 X 


13 | 15,5 
340 x 100 x 100 x |, 1340 X 100 x 100 X 18 200 x 


15,5 8 
' 340 x 100 x 100 x 340 x 100 X 100 x . 200 x 
| | 


12,5225 x 90X18 : 


13 |230 x 100 X 13,5) 


TaBLe 6 
(SEE CONTINUATION.) 


j | FLOOR PLATES, SIDE 
MARGIN PLATE | GIRDERS AND INNER BOTTOM PLATING. 
1 | BRACKETS INSIDE TANK. 
| | Middle Line Strake, 
Height Above |. : a ee Boiler Room. ‘Thickness. 
Line. |Floors in| Poors } 
In and Side Thickness. In Holds. 
\ oom, Girders 
Full Complete } | Boiler | (arr Breadth. Halt a 
Room. | 1 Boiler At Length 
| ne Room. | Ends. | ‘amtas, 


13,5 1395 


(3,5 1420 11,5 


13,5 1450 14,5 | 12 


11,5 | 13,5 |} 1475 14,5 | 12,5 


13,5 | 13,5} 12,5 


14 


17,6 Je 17-5 | 1700 17,5 | 14,5 


1370 | 1755 | 18 | 15 149 13,5 | 


1395 | 17,5 | 15,5 | 185 | 18 | i7s0 | 18 arr 


13,5 
Foes 


257 
TABLE 6 
DOUBLE BOTTOMS. (CONCLUDED.) 
FIRST DIMENSIONS OF ANGLE BARS. 
LONGITUDINAL 
NOMERAL. sage Semntne See Asin Gaapsoting Genre econ | reat, | ae 
LoD Hale Length Thickness Hale eng a "Thickness Mahell Plating. Vertical Angles op Contside Girders. 
Amidships. Ends Amidships. | Ends. Margin Plate. 
= = — = a = ae 
75X 75x 8 8 60X 60X 7 7 75X 75X 7,5 60x 60X 6,5 60x60 6,5 
75X 75X 8,5 8,5 | 60x 60x 7,5 7,5 75x 75x 8 | 60x 60x 6,5 60x 60X 6,5 | 
75x 75x 9 9 75x 75x 8 8 15x 7X 8 7x 75X 7 | 65X65X 7 
75X 75X 9,5 9 “1BX 75x 85 8,5 75x 75x 85 | 75x 7X7 | 65x65x 7 
75x 75X 9,5 9 75X 75X 85 8,5 75x 75x 9 75x 75x 7,5 | 65X65x 7 . 
90x 90x10 9 75X 75x 9 8,5 | 75X BX 9,5 75x 75x 7,5 | G5X65X 7,5 
90x 90x10 95 | bx 75x 9 8,5 75x 75x10. | 75x 75x 8 | G5xEdx 7,5 
90x 90x 10,5 10 75x 75X 9,5 9 75x 75x10. | 7X 75x 8 | G6dxEdx 7,5 
90x 90x 10,5 10 75X 75X 95 9 75x 75X10,5 15X 75X 85 | GbxX65x 8 
90x 90X11 10 =| 75x 75x 9,5 9 75X 75X10,5 75x 75X 85 | 65X65x 8B 
90x 90x11 10,5 75x 75X10 9,5 90x 90X11 90x 90X 8,5 65xX65x 8 
90x 90X11,5 if | 75X 75X10 9,5 90x 90x11 90x 90X 9 | T5X7BX 8,5 
100 x 100 x 11,5 rt 7X 75X10,5 10 90x 90X11,5 90x 90x 9 | 75X75X 85 
100 x 100 x 12 11,5 75X 75X10,5 10 90x 90x12 90x 90x 9,5 | 75x75x 8,5 
100 x 100 x 12 11,5 75x 75x11 | 10,5 90x 90x12 90x 90x10 75X75X 9 
100 x 100 x 12,5 2 =| 90x 90x11 105. | 90x 90x12,5 | 90x 90 x 10,5 75X75X 9 
100 x 100 x 12,5 12 90x 90X11,5 10,5 90X 90X12,5 | 90x 90X10,5 75X75 9,5 
100 x 100 x 18 12 90x 90% 11,5 10,5 90x 90x13 90x 90x 10,5 75X75X 9,5 
100 X 100 x 13,5 12,5 90x 90x12 11 90x 90x 13,5 90x 90X11 15x75x10 
130 X 130 x 13,5 12,5 90x 90x12 rel 90x 90x 13,5 90x 90X11,5 75X75 X10 
130 x 130 x 14 13 90x 90X 12,5 11,5 90x 90x14 90x 90x12 | 75xX75x10,5 
130 x 180 x 14 13 90x 90X12,5 11,5 90x 90x14. | 90x 90x12 | 75x75x10,5 
130x180 x 14,5 13,5 | 90x 90X13 12 90x 90x 14,5 90x 90x 12,5 75X75 X11 
1940 130x130x15 | 13,5 90x 90X13,5 12 90x 90X15 90x 90x12,5 | 75x75x11 | 
2080 130 x 130 X15 13,5 90x 90x14 12,5 90x 90X15,5 90x 90X13 75 X75 X 11,5 
2230 130 X 130 X 15,5 4 90x 90x 14,5 13 90x 90X16,5 90x 90X13 75X75X11,5 
2385 130 x 180 x 15,5 4 90x 90X15 13,5 90x 90X17 90x 90X18,5 | 75x75x12 
2555 130 x 130 x 16 14,5 100 x 100 x 15,5 13,5 | 100x100x17,5 | 100x100x14 | 75X75 X12 
27380 130 x 180 x 16,5 15 | -:100X 100 16 4 1ooxi00x1s | 100x100x14 | 75x75x12 
2920 130 x 130 X17 15,5 100 x 100 x 16,5 14,5 100 x100x18,5 | 100x 100% 14,5 75X75 X12,5 
3120 130 x 130 x 17,5 16 100 x 100 x 17 15 100 x 100 x19 100 x 100 x 14,5 Thx 75X12,5 


In the boiler room the thicknesses of angle bars not covered by cement are to be increased by 2,5 mm. beyond those given in the Table. 


*Flanges of reversed frames on floors a 
plating does not exceed 12,5 mm. 


Luoyp’s Register oF Supping, Lonpon.—25tk October, 1934. 


nd of top angles of intercostals need not exceed 75 mm. where the thickness of the inner bottom 


The widths of the flanges of vertical connecting angles may be as required for the diameter of rivet used. 
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BRACKET FLOORS in DOUBLE BOTTOMS. ” 
FULL SCANTLING VESSELS. TABLE 
UNSUPPORTED SPAN. 
Metres, Metres, Metres, Metres. Metres. Metres. 
92 1,22 1,5 1,85 2,15 2,45 
A mm. mm, mm. mm. mm. mm. 
3,65 : 90x65 85 | 100X65x 85 | 100x65x 95 eae (oe costo : 
4,25 | | 100x65x 8 100X65x 9 100x65x 9 ta 
49 | @ | 100x75x 85 | 115x75x 8,5 | 1B0X75x 9 | 150x75x 9 | MOXTSx 9 | 150x75x 9 
5,5 S | 115X75x 8,5 | 130x75x 8,5 | 140x75x 9 170X75x 85 | 150x75x 9 | 170X75x 85 _ 
6,1 i 130X75x 8,5 | 140x75x 85 | 150x75x 9 140X75x 8,5 | 150X75x11 | 180X75x 8,5 
6,7 | | 180x90x 9 150x90x 9 170x90X 8,5 | 140x85x10,5 | 170x85x 9,5 | 180X85X10 _ 
7,3 | | 140x90x 9 170 x 90 x 120X85X 9,5 | 150X85X 9,5 | 180X85x 85 | 190X85X10 _ 
7,9 V | 150x 90x 130 X 85 x 18085115 | 1508511 180X85x10 | 200x 85 10,5 
8,55 A | 180x85x 9 140x85x 8,5 | 140x85X10,5 | 170x85x 9 | 190x85x 9,5 | 200X85x12,5 
9,15 | | 180x85x 9,5 | 140x85x 9,5 | 150x85 x10 170 X85 X11 190X85x11,5 | 220x85x11 
; 9,75 | | 180x85x10 140x85x10,5 | 150x85x11,5 | 180x85x10 200X85X10,5 | 220X85x13 
10,35 : : 140x85x 9,5 | 150x85x10 170X85xX10 | 1808512 200X85X12,5 | 2809012 
1095 | & | 140x85 x10 150x85x11,5 | 170x85x11,5 | 190x85x11,5 | 220x85x11 240 X 90 X 11,5 
; 11,6 = | 140x85x11 170X85x10,5 | 180X85x10,5 | 200X85x10,5 | 220x85x13 | 250X90X11,5 
j 12,2 : 150 X 85 X 11 170X85X11,5 | 18085125 | 200x85x12,5 | 230x90x12,5 | 250x90x14 
peel ; |_150x85%11,5 | 180x85x10,5_|_190x85x11,5 | 22085 x11 240X 90X12 | 270 90X 12,5 
13,4 | |_170x85%x10,5 | 180x85x10,5 | 190x85x18 | 220x85x12,5 | 240x90x14 | 280x90x12,5 
14,0 Vv 170 X 85 X 12,5 180 X 85 X12 200 X 85 x 12,5 | 230 X 90 X 11,5 250 x 90 X 14 280 X 90 X 15 


COMPLETE SUPERSTRUCTURE VESSELS. 


UNSUPPORTED SPAN. 


DEPTH 
D Metres, | Metres, Metres. | Metres. Metres. Metres. 
92 1,22 1,5 1,85 2,15 2,45 
Metres ‘ mm, mm. mm | mm mm. mm. 
| 4,9 | | 100x75x 8,5 | 115x75x 85 | 180xX75x 85 | 140x75x 8,5 | 180x75x 8 140X75x 9 
Sev oe | | _100x75x 85 | 115x75x 9 130X75x 9,5 | 150x75x 8,5 | 140x75x 8 | 150x75x 9 
6,1 wg | 100x75x 9 130x75x 8,5 | 140x75x 9,5 | 170x75x 85 | 140x75x 9 150 X75 X 10,5 
6,7 8 115 x90 8,5 140x90X 8,5 150 x90X 9 170 xX 90 x 150 X85x 9 170 X85 xX 9,5 
78 |} | 1b x90x 95 | 140x90x 9 150 X 90 x 10 140X85x 8,5 | 150X85x10,5 | 180x85x 9 
7,9 130X90x 9,5 | 150x90x 9,5 | 130x85x 9 140X85x 9,5 | 170X85x 9,5 | 180x85x11l 
8,55 | | 180x90x 9,5 | 150x90x11 1 14085 85 | 150xX85x 9 | 180X85x 9,5 | 190x85x10,5 
ee 936 V | 150x90x 9,5 | 180x85x 9,5 | 140x85x10 150X85X105 | 180X85x11 200 X 85 10,5. | 
975 | , | 180x85x 9 140x85x 9 | 150x85x 9,5 | 170x85x 9,5 | 190x85x11 | 200x85x12,5_ 
S555] | 180X85x 9,5 | 150x85x 9 | 170x85x 85 | 170x85x11 | 190x85x12,5 | 220x85x11,5_ 
10,95 |g |_180x85x10 | 150x85x 95 | _170x85x10 180X85X10 | 200X85X11,5 | 220x85x13,5 
11,6 8 130 x 85 x 11 150 X 85 x 10,5 180 X85x 9 180 X 85 X 11,5 200 x 85 X13 230 X 90 X 12,5 
12,2 = | 140x85x10,5 | 170x85x 9 180X85x10 | 190X85X11 | 220x85x11,5 | 240x90x11,5 
Been: B | 140x85x11 170 X 85 x 10 180X85X11,5 | 19085 x12 220X85X13 | 250 90X 11,5 
13,4 | | 140x85x12 | 170x85x11,5 | 190x85x11 200X85X11,5 | 230x90x13 | 250x90x14 
14,0 vy | 150x85x12 | 180x85x11 | 190x85x12,5 | 200x90x13 240X90X12,5 | 270x90x13 


LL LL 
_ The Frames are to have the scantlings given in the Tables. The Reversed Frames may be 10 mm. less in depth than 

given in the Tables, and the horizontal flanges may be 75 mm. in breadth. 

: on Na dhs room the thicknesses of bars not covered by cement are to be increased by 2,5 mm. beyond those given 

in the Tables, 
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TABLE 7A 


in DOUBLE 


DETAILS of BRACKET FLOORS 
BOTTOMS. 


VERTICAL STRUTS 
BETWEEN INTERCOSTAL 
GIRDER AND CENTRE 
LINE OR MARGIN PLATE. 


RIVETS IN EACH 
END OF VERTICAL 
BAR ON INTER- 
COSTAL GIRDER. 


RIVETS IN EACH 
END OF VERTICAL 
STRUTS. 


RIVETS IN 
DEPTH OF BRACKETS. 


FRAME. 


Number. | Diameter.| Number. | Diameter. Channels. Number. | Diameter. 


mm mm. mm. mm, 


100 and 110 


16 16 : a 16 


130 


150 


130 


150 


180 


200 


230 


250 and above 


140 


<—ANGLES— > 


| 


<——-—-— BULB ANGLES ————> 


16 


16 


19 


19 


19 


19 
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STIFFENING 


of WATERTIGHT FLOORS 


DOUBLE BOTTOMS. 


in 


TABLE 7B 


HEIGHT OF OVERFLOW ABOVE INNER BOTTOM. 


DEPTH OF 
ehind Metres. Metres. Metres. Metres. Metres. Metres. Metres. 
6,1 7,6 9,15 10,65 12,2 13,7 15,25 
mm, mm, mm. mm. mm. mm. mm. mm. 
910 A 90X75 x8 90 X75 X 10 100 X75 x9 120 X75 X8,5 120 X75 X 9,5 140 X75 x9 160 X75 X10 
| 1 =a 
| 
1060 | 100 X75 X 8,5 100 X75 x 10,5 120 X75 x10 1380 X75 X9,5 140X75x9 140 X75 x 10 150 X75 X 9,5 
| ma 
1210 120 x75 x 9,5 180 X 75 X 9,5 140 X75 x9 150 X75 X9 150 X75 xX 10 140 X75 X 8,5 140 x75 x9 
/_——— é s i 
1365 4| 130x75x10 140 x75 x 10 150 x 75 X 10 140 X75 X 8,5 140 X75 x 9,5 150 X75 X 8,5 150 x 75 x 10 
| = = em ree. 2. 
1520 | 140 X75 x 10 150 X75 X 10,5 140 X 75 X 8,5 150 x 75 X 8,5 150 X75 X 10 170 X75 X 9,5 170 X75 X11 
| | . et 
1670 |} 150*75x10,5 140 x75 X8,5 150 X 75 X 8,5 170 X75 X 8,5 170 X75 X11 180 X75 X10 190 X75 x9 
Vv 
aa 
1820 Be 140 X75 x85 150 X75 X 8,5 170 X75 x9 180 X75 x9 180 X75 X11 190 x75 x10 200 X75 X 9,5 
) 
< 
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MARGIN PLATES of DOUBLE BOTTOMS and 


of TANK SIDE BRACKETS to MARGIN PLATES. 


TABLE 8 


ATTACHMENT (SEE CONTINUATION.) 
DEPTH | DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF MARGIN PLATE TO LOWEST DECK AT SIDE. 
Metres, Metres. 
D wot 3,05 4,25 
oe | rThick- Attachment outside Margin Plate. Thick- Attachment outside Margin Plate. 
ess } ee 
Pall Soop ‘bare | of Tank ore reer Gussets to Brackets. utah itn ee of Tank ms ~ Guszets to Brackets. play psa 
Scantling | seracture ne. Brackets, BO) steanh, Brackets, | Margin 48 
Vv 1s. Plate. Attach- 
mer | Yee Se | ment) AP ceeees ise, [Wea Pe ee | meme. | SR lore sate, | Goonet 
from Stem. | from Stem. : from Stem.| from Stem. 
a Metres. | Metres. mm. mm. mm No, mm.| No. mm. mm. mm. No. mm. | No. mm, 
% 8,65 — 810 7 490 | Single — ——~ 5 ot-16 — _ _ _ — — — — 
4,25 . 910 7,5 510 ” are 4 5 oY 16 —= 4 _ _— — —_ — — — 
4,9 5,8 1015 8 535 = — =a bet 19 — _ —_ a —= — _ — 
5,5 6,4 1115 8 560 ¥ — _ eet — 8,5 585 | Single — — 115 of 19 — 
6,1 7,0 | 1220] 85 | 585 98 = = |b 19 — 8,5 | 610 e = — |6°) 198)" s= 
Every Every 
A 6,7 7,6 1320 8,5 610 & = ae Diauhd, =a 9 635 “ Seal _ 6 ,, 19 | 4 of 19 
73 | 825| 1395] 8,5 | 635) ,, | mm | mid |g 19) 519] 9 | 660 | , | fourm | som |6,,19/5,, 19 
rame frame frame frame 
7,9 8,85 1475 9 685 ” ” ” 6 ” 19 6 ” 19 9,5 710 ” ” ” 6 ” 19 |6 ” 19 
? Every Every : 
8,55 | 9,45) 1550] 9 | 735 | ,, | foumh | ., 1622/6, 22] 95 | 760 | , | ti | Bee 16, 22/6 ,, 22 
9,15 | 10,05 | 1625] 9,5 | 785 | ,, | tn | wont 17,9217, 22] 951] in| , | mom | , 17,9916, 99 
frame frame frame 
et a | 
9,75 | 10,65 | 1700 } 10 840 r - e 7. 22 | 8°. 321" 10 865 7 nt » |7 » 22/7 , 22 
10,35 | 11,3 y | =r Every | 
’ ’ 775 10,5 | 890 ” ee Pr 8 ” 228 ” 22 10,5 915 ” frame ” 8 ,, 22 |7 ” 22 
10,95 | 12,2 | 1855 | 11 940 | » a foe PO ph Bed | 1d 965 |» * » |8 4 22/8 ,, 22 
11,6 | 12,8 | 1980] 11 990 a _— ¥ 8 ,, 22] 8,, 22] 11,5 | 1015 | Double 7 » | 7» 2215 ,, 22 
. | 12,2 | 18,4 | 2005 | 11,5 | 1040 | Double = a eee oe ele 1065 ~ : » |S 22/5 ,, 22 
: ee ————— Sea _— _ 
12,8 | 14,0 | 2080 | 11,5 | 1090 a "4 % 8 4922 5c ,;22 |) 13 1115 5 ” » |8 22/6 ,, 22 
2 eee ee ee ee Ire hes 
18,4 | 14,65 / 2160) 12 | 145 |, . » |8,2/6,2/ —/| —/|/ —}| — | —] — ] = 
14,0 | 15,25 | 2235 12 1195 ¥ 2 a Steam) Teese is saat = — zP a= =e 


DEPTHS of MARGIN PLATES of DOUBLE BOTTOMS and 
ATTACHMENT of TANK SIDE BRACKETS to MARGIN PLATES. 


TABLE 8 
(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF MARGIN PLATE TO LOWEST DECK AT SIDE. 


Metres. 


6,7 


Attachment outside Margin Plate. 


Attachment outside Margin Plate. 


Gussets to 
Brackets. 


Diameter of Rivets 


Forward 


of 


4.Length 


from 
Stem. 


Number and 
pg hal Diameter of Rivets 
“ in each Arm. 
Abaft Foren 
dLength | 4-Length 
Stem from 
Z Stem. 


Every 
third 
frame 


Every Every 
fourth second 
frame frame 


Every 
second 
frame 


” 


” ” 


” 


T 
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DEPTHS of MARGIN PLATES of DOUBLE 
BOTTOMS and ATTACHMENT of TANK SIDE TABLE 8 


BRACKETS to MARGIN PLATES. (CONCLUDED.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF MARGIN PLATE TO LOWEST DECK AT SIDE. 


Metres. 


7,9 
Attachment outside Margin Plate. 


Depth of Gussets to Number and Diameter of 
tore Brackets. Rivets in each Arm. 
u Complet: 
Fa Super- Plate. = = 
Scantling stra: 


Angle 
cture Tank. Attachment. Forward of 
Vessels. | ‘Vessels. }-Length waate 
from . 


Stem. Stem. 


Abaft 
4-Length 
from 


FLOOR PLATES 
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in VESSELS having SINGLE BOTTOMS. 


FULL SCANTLING VESSELS. TABLE Q 
BREADTH B 
pepTa D Metres. Metres. Metres. | Metres. Metres. | Metres. | Metres. Metres, Metres. 
4,90 6,10 7,380 | 8,55 | 9,75 | 11,00 12,20 13,40 14,65 
soiblie mm, mm, : a5, mm. | ih | mm. mm. mm, mm, { 
3,05 255xX6 | 280X6,5 | 305X7 
= a oe 
3,65 — 805X6,5 | 330X7 | 855X7,5 | 
. : A | EarS Se) Nae Fe 
4,25 355xX7 | 380X7,5 | 430x8 
* [ ae io ey 
4,9 430 X 8 485X8,5 | 585x 9 
5,50 510X8,5 | 560X 9,5) 61010 
6,10 5385 x9 585X 9,5! 635x10 | 660X10,5 
| 
6.70 | 610X10  660X10,5 | 68511 735 X 11,5 
7,30 | 635 X 10 685 X 10,5 | 710 X11 760 X 11,5 


pErTH D 


COMPLETE SUPERSTRUCTURE VESSELS. 


BREADTH B 


Metres. 


Metres. 


455 X 8,5 


Metres. 


12,20 


mm, 


Metres, 


14,65 


mm. 


485 X 8,5 


455 X 8,5 


510 X 8,5 


560 9,5 


535 X 9 


610 x 10 
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560 X 9,5 


610 x10 


635 X 10 


660 X 10,5 


685 X 10,5 


| In all vessels the thickness of the floors in the engine space is to be increased 1 millimetre and in the boiler space 2,5 millimetres 
beyond that given in the Tables. 
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KEELSONS in VESSELS with SINGLE BOTTOMS. TABLE 10 | 


MIDDLE LINE KEELSONS. 
FIRST ole a Eset With Bar Keel or Flat Plate Keel. SIDE KEELSONS. 
haa | = ~ | FLAT KEEL PLATE. 
Standing upon | Standing upon Floors with Standing upon Floors with 
TUDINAL Floors. Intercostal Plates. Centre Through Plate. 
NUMERAL, | Thickness of 
| Double Bulb Angles. Double Angles. Thick- | Double Angles. | Centre Through | Double Angles. Double Angles. Thick- 
LxD | martes | Foundation Plate. ad 
ares * fi 1 c r | | | costal 
For }-Length | TMCK- | yor gtength | Thick Plates. ror. | Thick- | For j-Length Thick- | yor j-Length | TMCK- | plates, 
Amids at Ends. Amids. at Ends. Kamen. xtc ret he i ea Amids. shack Amids. at meade. 
mm. | mm. mm. | mm. mm. mm, mm. | mm. mm. mm. mm. mm. mm, 
55 = 180 X 65 X 10 | 10. [275 X75'X 8,5) 65 1 °7 75X75xX 6,5 7,5 | 6,5 | 75x 75x 6,5) 6,5 | 75xX75X 6,5) 6 6 
_ - | | ———_—— | - —— —_ - —— 
100 140 X65 X10,5| 10,5 | 90x75x 9 7. ot 7,5 | 90X75X%, 7 8 7 90x 90X 7,5] 7,5 | 90X75x 7 6,5 6,5 
155 150 X70 X11 | 11 |100X75 x10 7 8 90X75X 7,5| 8,5 | 7,5 | 90x 90x 9 9 100X75xX 7,5) 7 7 
= —- | ss a — ee 
210 |170*75%X11,5| 11 120X75 X10 7,5 | 8,5 |100X75xX 8 9,5 8,5 | 90X 90X10 | 10 120X75X 8 7 7,5 
270 180 X 75 X 12,5) 11,5 |120x 90x10 Sigua S 100x90x 8 | 10 9 90x 90X11 | 11 120X75xX 8,5) 7,5 8 
a tines ae | be 
340 190 x 85 x 13,5) 12,5 |180 X90 X11 8,5 | 9,5 |120x90x 8 | 10,5 | 9 90x 90X12 | 11,5 |180x75x 9 8 8,5 
- 
| | | 
415 200 x 85 x 14,5) 138 |140x90X11,5) 9 | 10 120X90x 8,5) 11 95 100 x 100X138 | 11,5 |140xX90x 9,5) 8,5 9 
505 220X85X15 | 18 |150x90x12 9,5 | 10,5 {120x90x 9 | 11,5 | 10 100 X 100 X 18,5) 12 140 x 90 X 10 8,5 9,5 
605 230X90X16 | 18,5 }170x90X12,5) 10 | 11 180X90x10 | 12 10 100x100xX14 | 12,5 |150x90x11 9 10 
715 240 xX 90 x ey 14 |180X90X12,5) 10 =| 11,5 |150x90xX11 | 12 10 100 x 100 X 14,5, 12,5 |150 x 90 x 12 9,5 | 10 


CENTRE and SIDE KEELSONS in TUGS. TABLE 11 


FIRST CENTRE KEELSON ON TOP OF SIDE KEELSON ON FIRST CENTRE KEELSON ON TOP OF SIDE KEELSON ON 
LONGITUDINAL FLOORS. TOP OF FLOORS. | LONGITUDINAL FLOORS. TOP OF FLOORS. 


NUMERAL. NUMERAL. 


Double Bulb Double Bulb 
LxD Single Channel. wee Single Angle. LxD Single Channel. ‘Angles: Single Angle. 


mm, mn, mm. | nm. mm. mm. 
9 
80 200 X 85 x 85 x 11 150 X 70 x 10 130X 75X9,5 160 280 x 100 100 17 200X 85X11 | 18010010 
10,5 12,5 
95 220 x 90 x 90 x 1b 150 X70 x 10,5) 180 x 100 x 9,5 185 280 x 100 x 100X 6 5 200 X 85 X 11,5 | 180 X 100 x 10,5 


115 240 X 95X95 1 170X 85X10 | 130x100 x 9,5 215 200 X 85X12 | 180 x 100 11,5 
cael] 

135 | 26095 x 95 x 1° | 180X85x11 | 130x100 x 9,5 240 | 20085 X13 | 180 x 100 x 12,5 
| 


In the boiler room the thicknesses of the centre and side keelson plates and bars not covered by cement are to be increased by 
2,5 millimetres beyond those given in Tables 10 and 11. 
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SPACING 


oF 
BEAMS. 
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BEAMS fitted to EVERY FRAME. 


BEAMS AT UPPER DECKS IN FULL SCANTLING VESSELS 


BEAMS AT UPPER DECKS OF SINGLE 
DECK VESSELS. 


SIZE OF BEAMS 


With One Row 
of Pillars. 


With Two Rows 
of Pillars. 


AMIDSHITPS, 


With Three Rows 
of Pillars. 


mm, 


100X75x 8 


mm. 


90X75xX 7 


mm. 


75 X75 X 


Thickness 


of 
Beam 
Knees. 


mm, 


7,5 


TABLE iz 


(SEE CONTINUATION.) 


HAVING MORE THAN ONE DECK, IN COMPLETE SUPER- 
STRUCTURE VESSELS FORWARD OF jth LENGTH FROM 


FORWARD 


AND AT FORECASTLE DECKS. 


SIZE OF BEAMS AMIDSHIPS. 


With One Row 
of Pillars. 


With Two Rows 
of Pillars. 


With Three Rows 
of Pillars. 


Thickness 
of 


Beam 
Knees. 


mm. 


mm 


100 X75 xX 8,5 


120X75xX 8 


180 xX 75 X 


90X75X 7. 


75 X 75 X 


7,5 


100 X 75 X 


75 X75 X 


8 


120 X75 xX 


90X75X 7,5 


120 X75 X 


90 X75 X 


1380 X75 xX 


100X75Xx 8 


mm. 


75X75X 7,5 


<— — — ANGLEs -———-—> 


140 X 75 X 


120 X75 X 


90 X75 X 


180 X 75 X 


100 X75 X 8,5 


90X75X 7,5 


90X75 7,5 


> 


150 X 75 x 


140 X 75 X 


130 X 75 x 


8,5 


100 X 75 x 


130 X75 X 


120x75xX 8 


100X75xX 8 


130X75xX 9 


100 X75 X 


140 x 75 X 


130X75xX 8 


100X75xX 8,5 


150 X 75 Xx 


140X75X 9 


100 X75 X 


170X75X 9,5 


180 x 75 X 10,5 


150 X 75 X 


140 x 75 x 


120 X75 X 


9,5 


150 X75 X 


140 X75 x 


1380 X75xX 8,5 


140 X75 xX 8,5 


100X75x 9 


120X75xX 8,5 


180 X75 X 


10 


150 X 75 X 


150X75X 9,5 


130 X75 X 8,5 


190 X75 X11 


150 X 75 X 


140 X 75 X 


10,5 


170 X 75x 


200 X75 X 11,5 


150 X 75 X 10,5 


140 X75 X 


11 


180 X 75 X 


170xX75xX 9 


140X75x 9 


220 X 85 X 11,5 


170 X85 X10 


230 x 90 x 12 


180 X 85 x 10 


150 X75 x 


140 X 75 X 


11,5 


190 X75 X10 


150X75x 9 


12 


200 X75 X11 


150 X75 X10 


140X75X 8,5 


140X75x 9 


150X75X 9,5 


140X75x 9 


240 x 90 X 12,5 


190 X 85 X 10,5 


170 X 85 X 


12,5 


220 X75 X11 


170X75xX 9,5 


150 X75 9,5 


250 x 90 X 18,5 


190 X 85 X 11,5 


170 X 85 X 


13 


230 xX 90 X 11,5 


180 X 85 x 10 


170X85x 9 


270 X 90 X 13,5 


200 X 85 X 11,5 


170 X85 X10 


13 


240 X 90 xX 12 


180 X85 X 11,5 | 


170 X 85 X 10 


280 X 90 X 13,5 


200 X 85 x 12 


180 X 85 X 10,5 


13,5 


250 x 90 X 13 


190 X 85 x 12 


180 X 85 X 10,5 


220 X 85 x 12 


190 X85 X11 


13,5. | 270 X90 x 12,5 


200 X 85 x 12 


— BULB ANGLES— — 


220 X 85 X13 


190 x 85 x 12 


14 


270 X 90 X 13,5 


230 x 90 x 13 


14 


280 x 90 X 13,5 


200 X 85 X 18,5 


220 x 85 X 13,5 


230 X 90 X 13,5 


230 X90 X13 


a) 
220 X 85 x 11,5 


240 X 90 X 13,5 


220 x 85 x 12 


230 X 90 X 11,5 


| 


230 x 90 x 12 


230 X 90 X 12,5 


240 X 90 X 12,5 


| 
240 X 90 X 18,5 


250 X 90 X 13,5 | 


} 


| 250x 90x14 


-_ 
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BEAMS fitted to EVERY FRAME. 


TABLE 13 


(SEE CONTINUATION.) 


BEAMS AT UPPER DECKS ABAFT jth LENGTH FROM FORWARD ESAS Au KAORE maibdes in asl Sone Gee 
BREADTH IN COMPLETE SUPERSTRUCTURE VESSELS, AT LONG BRIDGES 
i SPACING AND AT POOP DECKS COVERING MACHINERY OPENINGS. NOT COVERING MACHINERY OPENINGS. 
DEOK elt SIZE OF BEAMS AMIDSHIPS. * Thickness SIZE OF BEAMS AMIDSHIPS. Thickness 
AMIDSHIPS. a 2 pare of 
“orien” | WMemaac™ | Wihanwe Rows | xnoce. | WincreRow | withtwonows | withureo Rows | gees 
Metres. mm. |, mm. mm. mm. mn. | mm. mm. : mm. mm. 
6,1 585 | | 
67 «| 585 : | 
23 545 || | 100x75x 8 | 90x75x 7,5] 75x75x 75| 75 | 8 
: 7,9 ai 560 , 120 X75 x 75 10x 75x 8 ; 90 x 75x 75 7,5 90 x 75x 7 75X75xX 7 75X75xX 6,5 7,5 
8,55 560 : 130 x 75x 7,9 | 100X75x 8 90 x 75 x 7,5 8 90 x 75x 7,5 75 X75 xX 75° ; 75X75X 7 7,5 
9,15 570 | 130 x 75 x 8 120 x 75x 7,5 | 100 x75 x 8 8 100 75 x 8 ; 90X75X 7,5 75X75 xX 75 7,5 
9,75 570 | 130 X75 X 8,5 120 X75X 8 100 x 15 xX 8,5 8,5 120 x 75x 7,5 | 10OX75xX 8 90X75 xX 7,5 7,9 
10,35 - 585 : | 140 x75 x 8,5 | 120X75xX 8,5 | 100x 75x 9 } 8,5 120X75X 8,5 | 100xX75x 8&5 90 “75 xX 7,5 8 
10,95 595 r 150 X 75 x 9,5 130 x75 X 8,5 120 x 75x 8,5 8,5 | “130 X75 xX 8,5 | 120X75x 8 100X75xX 8 8 
11,6 a i 610 : A 140 X75 x 140 x 75 X 8,5 “180 x 15 xX 85 9 140 xX 75 x 8,5. 120 X75 Xx 8,5 100 X75x 8 8,5 
12,2 620 150 X75 xX 9,5 15075 x 9 140 x 75 x 8,5 9 | 150x75 x 9,5 | 180X75X 8,5 | 100x75x 85 8,5 
; 12.8 635 | 170X75xX 9 170X75xX 9 ; 140x75x 9 28 | 140X75x 9 140X75X 8,5 | 120x 75 x 8 8,5 
i 13,4 650 ‘ | | 180X75x 9,5 | 140x75x 9,5 150 X75 x 9,5 a 9 150 X75 Xx 9 . 1380X75xX 8 9 
14,0 660 “190 x 75 x 10 150X75xX 9,5 | 140X75x 9 10 150 X75 x 10,5 170 X 75 X 140X75xX 8 9 
14,65 685 200 X 75 X 10,5 150 x75 X 10,5 : 150 X75 X 9,5 10 170 X 75 X 10 140X75x 9 150X75X 8,5 9,5 
: 15,25 % 710 220 X 85 x 10,5 170 x85 x10 j 170 x85 re : 10,5 i 180 X75 X 10 150X75x 9 150X75xX 9,5 9,5 
; 15,85 725 230 X90 X11 180 x 85 x 10 170 x 85 x 10 11 7 190X75X10,5 | 170X75x 8&5 | 140x75x 9 10 
16,45 385 3 230 x 90 x 12 190 X 85 X 11 180 X 85 x 10,5 11,5 200 X75 X11,5 | 170X75x 9,5 | 140 X75 xX 9,5 10 
i ee! : 750 ; Fa 240 x 90 x 12 200 x 85 x 11 190 x 85 X11 115 220 X75 X 11,5 180 x 75 x 9,5 150x75x 9 10 
177 760 : : | 240 x 90 x 13,5 “200 x 85 x 12 190 x 85 x 12 19 " 190X75X 9,5 | 150xX75x 9,5 10,5 
18,3 “785 ; = 250 x 90 x 4 i? “220 x 85 x 11,5 ; 200 X85 X 12 12 200 X 75 x 10,5 170X 75x 9 10,5 
18,9 y 815 i 220 x 85 x 12 200 x 85 «12,5 1 12 ; 220 X75 x 10 170 x75 X10 10,5 
| 19,5 e 825 i | 280 x 90x 12 ; 220 x 85 x 15 195 | 220 X75 x 12 180 X75 X 10 vp 
20,1 ‘| 840 | 230x90x13 | 220x85x12 | 12,5 | ak 180 x 75 x 10,5 | 11 
20,7 850 230 x 90 X11,5 12,5 1 190 X75 X10 11 
21,85 865 | : 230 x 90 x12 if 13 190 X75 x 10,5 11,5 
21,95 i 875 ‘ | | ; 230 x 90 x 12,5 13 200 X75 X 10,5 11,5 
| 22,55 : 890 : 240 x 90 X 12,5 13 200 X75 X 11,5 12 
23,15 900 240 X 90 X 18,5 13,5 j 290% 75 X11 12 
23,75 915 250 x 90 x 18,5 13,5 a ‘ 220 X 75 X 12,5 12,5 
24,4 915 ; v 250 X 90 x 14 14 220 X75 X 13,5 12,5 
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BEAMS fitted to EVERY FRAME. 


TABLE 12 


(CONCLUDED.) 


BREADTH BEAMS AT ALL DECKS ON WHICH CARGO IS CARRIED. 


SPACING 
OF 


OF 
DECK 


Luoyp’s Register or Surppinc, Lonpon.—13th July, 1922. 


BEAMS. SIZE OF BEAMS AMIDSHIPS. Thickness 
AMIDSHIPS. at 
| rien. 2 a ernie Knees. 
Metees. mm. r mm. mm. mm. mm. 
6,1 535 | 
6,2 | 585 | 
73 545 | 
7,9 560 140X75xX 7,5 120X75X 7,5 90X75 7,5 7,5 
8,55 560 | 150X75x 8 130X75X 7,5 90X75X 7,5 8 
9,15 570 |“ | | 50x75 x 140X75X 7,5 100X75X 8 8 
9,75 570 |a| 14075 140X75x 8 100X75X 8,5 8,5 
10,35 585 | | 15075 9,5 150X75X 8,5 100X75x 9 9 
10,95 595 | 170X75X 9,5 150 X 75 x 120X75X 85 9 
11,6 610 | 180 X75 x 10 140 X75 x 13075 X 8,5 9,5 
12,2 620 : 190 X 75 x 10 150X75X 9 140X75X 8,5 9,5 
12,8 635 200 X 75 X 10,5 150 X75 X 10  440x75x 9 10 
13,4 650 220 X 75 X 10,5 170X75X 9,5 150 X 75 xX 10,5 
14,0 660 220 X75 X 12,5 180X75X 9,5 140 X75 x ll 
14,65 685 || 240 x 90 X 11,5 190X75X 9,5 150X75X 9,5 11 
15,25 710 ‘| | 250 x 90 x 12,5 190 X75 X 10,5 150 X75 X 10,5 11,5 
15,85 725 «| | 270 x 90 X 12,5 200 X75 x11 170% 75 x 10 11,5 
16,45 735 |@|| 280x90x 12,5 200 X75 X 12 180 X 75 X 10,5 11,5 
17,1 750 q 290 x 90 X 18,5 220 X75 x 11,5 190 X75 X 10,5 12 
17,7 760 : 220 X75 X 12,5 190 X75 X 11,5 12 
18,8 785 || 220x75x14 | 200x75x12 12 
18,9 815 220 X75 X15 200 X 75 X 12,5 | ae 
19,5 - 25 | | 240 X 90 X 18,5 220 X 75 X 11,5 12,5 
20,1 840 : 250 x 90 x 14 220 X75 X12 12,5 
20,7 350 | | 220 X75 X18 12,5 
21,35 865 : 220 X75 X 13,5 13 
21,95 875 | | 220x75x14 | 18 
22,55 890 | 240 X 90 X 12,5 13 ; 
23,15 900 | 240 x 90 X 13,5 13,5 
28,75 915 | | 950.x 90x 13,5 135 
244 | 915 |Vi- 7 250x90x14. | 14 
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BEAMS AT UPPER DECKS OF SINGLE 


BEAMS fitted to ALTERNATE FRAMES. 


rasLe 13 


(SEE CONTINUATION.) 


BEAMS AT UPPER DECKS IN FULL SCANTLING VESSELS 


HAVING MORE THAN ONE DECK, IN COMPLETE SUPER- 


BREADTH ee | DECK VESSELS. STRUCTURE VESSELS FORWARD OF jth LENGTH FROM 
i Be | FORWARD, AND AT FORECASTLE DECKS. 
oF faa 
DEORE a SIZE OF BEAMS AMIDSHIPS. Thickness | SIZE OF BEAMS AMIDSHIPS. Whicknen! 
AMIDSHIPS. | nord Beam 
| With One Row With Two Rows With Three Rows K With One Row With Two Rows With Three Rows K 
| of Pillars. of Pillars. of Pillars. i of Pillars. of Pillars. of Pillars. pie 
Metres. mm. A i mm. | mn. minm. min, mm. mm, nn, mm. 
6,1 1070 | 140X75xX 8 180X75X 8 100 X75 X8 7,5 
6,7 1070 ‘4 140X75x 9 130X75x 8,5 | 100X75X8,5 7,5 
7,3 1090 150X75x 9,5 | 140x75x 8,5 | 120x75x8 8 i 150X75X 9,5.| 180X75x 8 120xX75xX 8 
= | | nee 2 
7,9 1120 Vy WWOXxX7T5X 9 150xX75x 9 130 X75 X8 8 ) 150X75X10,5 | 140xX75xX 8 130X75xX 8 
’ 
8,55 1120 | A) 150x75x 9 170X75X 8,5 | 180X75X8,5 8,5 | 170X75xX 9 150X75X 8,5 | 1830xX75x 8,5 
9,15 1140 170X75xX 8,5 | 140x75x 9 140 X75 X8 9 140X75X 9 150X75X 9,5 | 140x75x 8 
9,75 1140 190X75xX 9 140 X75 x 10 140 X75 x9 5:5 150X75xX 9 170xX75x 9 140X75xX 9 
10,35 1170 200 X75 X11 150 X 75 X 10 150 X 75 X 9,5 10 | 170X75xX10 150 X75xX 9,5 
10,95 1190 220 X75 X 12 170X75xX 9,5 | 170X75x9 10,5 190X75x 9 150X75x 9 170 X 75 X 
11,6 1220 200 X75 X11 170X75x 85 | 140x75x 9 
12,2 1240 | 220X75X11,5 | 180X75X 8,5 | 150x75x 9 
12,8 1270 5 220*75X14,5 | 190xX75x 9 170xX75xX 9 
Sore? Screg mera mae 
13,4 1300 fe 250 X90 X12,5 | 200X75 x10 180X75xX 9 
Se 1h aoe : 
14,0 1320 | 270 X90 X 138 200 X75 X12 190X75xX 9,5 
14,65 1370 280 x90 x 14,5 | 22075 x12 200 X 75 X 10,5 
15,25 1420 | | 300 X95 X 14,5 | 2830X90X12,5 | 22085 x 10,5 
cap 18% oy —| 
15,85 1450 | 240xX90xX13 | 230x90x11 
tee aes Bs es tit wa = 
16,45 1470 | 250 X90 18,5 | 240x90X 11,5 
——|, |— 3 So 
270x90X14 | 250x90X138 
280 x90 x14 270 X90 X13 


TABLE 13 


BEAMS fitted to ALTERNATE FRAMES. (SEE CONTINUATION.) 


BEAMS AT UPPER DECKS ABAFT }th LENGTH FROM FORWARD 


| BEAMS AT SHORT BRIDGES AND AT POOP DECKS, 
BREADTH | IN COMPLETE SUPERSTRUCTURE VESSELS, AT LONG BRIDGES a 
Na | SPACING AND AT POOP DECKS COVERING MACHINERY OPENINGS. | NOT COVERING MACHINERY OPENINGB. 
or — > — 
Batt NS yt SIZE OF BEAMS AMIDSHIPS. ence r een SIZE OF BEAMS AMIDSHIPS. Thickness 
; f 
AMIDSHIPS. | a = EE i ce | Bein 
With One Row With Two Rows With Three Rows Knees With One Row With Two Rows With Three Rows Knees 
of Pillars. of Pillars. of Pillars. | of Pillars. of Pillars. of Pillars. 
Metres, mm, A | mm, mm. mm, mm. | mm. mm, mm. mm, 
6,1 1070 | | | | 
6,7 1070 | | | | 
a. | . i) a a 
7,3 1090 | 2 | 140X75xX 8,5 130X75X 8 120X75X 8 fe 
Bees * ! ; ae 
aI | 
7,9 1120 | | 150X75X 9,5 | 140X75x 8 1380 X75x 8 7,5 | 120X75x 8 100X75X 8,5 | 100x75x 8 7,5 
= . | Ge z a eae 
8,55 1120 | 150X75X10,5 | 140X75X 8,5 | 180X75X 8,5 8 | 180X75x 8 120X75xX 8 100 X75 8,5 7,5 
| 
| ie : eee 3 
9,15 1140 , 170 X75x 9 150X75x 9 140X75xX 8 8,5 | 140xX75x 8,5 | 180x75x 8 120X75X 8 8 
9,75 1140 A 140X75x 9 150 X75 X 10 140X75x 9 9 | 150X75x 9 140X75x 8 120X75X 8,5 8 
a | = eed 
10,35 1170 | 150x75x 9 170X75xX 8,5 | 150xX75x 9,5 9 | 170X75x 85 | 140X75x 9 130 X75x 8,5 8,5 
10,95 1190 170X75xX 9,5 | 140X75x 9 170 X75x 9 9,5 | 140x75x 150X75x 9,5 | 130x75x 9 8,5 
| 
11,6 1220 190X75x 9 150X75x 9 140X75x 9 9,5 | 150x75x 9 15075 X10,5 | 140X75x 9 9 
i 
—| | 
12,2 1240 |! | 200x75x11L | 170xX75x 8,5 | 150x75x 9 10. | 170X75x 9,5 | 140x75x 9 | MOX75x 9,5 9,5 
12,8 1270 | 220X75X11,5 | 180x75x 9 170 X75x 9 10,5 | 190X75x 9 150X75xX 9 150 X75 X 10 9,5 
| | | 
13,4 1300 220 X75 xX 14,5 | 19075 x10 180 X75x 9 11 200 X75 X10,5 | 170X75x 8,5 | 140X75x 9 10 
x: 3 | —n | 
1320 | 8 250 X90 X12,5 | 20075 x11 190X75x 9,5 11,5 220X75X10,5 | 180X75X 85 | 140x75x 9 10,5 
Q 
<= | § | = | = —s. 
1370 270 X90 X13 220 X75 X11 200 X 75 X 10,5 12 220 X75 X12,5 | 190X75X 9 150 X 75 X 10,5 11 
1420 280 X90 xX 14 230 X90 X11,5 | 220 x 85 x 10,5 12,5 240 X90 11,5 | 20075 x 10 170 X75 X10 11,5 
1450 300 X 95 X 14 240 X90X11,5 | 2830x9011 13 250 x 90 x 13 220X75xX10,5 | 190x75x 9 12 
— | = - : E ae 
1470 | 250 x 90 X 138 240 X 90 X 11,5 13 270 X90 X138,5 | 22075 x 12 190 xX 75 x 10 12,5 
1500 270 X90 X13 250 X90 X 13 13,5 280 X 90 x 15 22075 X 14,5 | 200 X75 x 10 13 
1520 Vv 280 X90 X 13,5 | 270 X90 X13 13,5 | 300X95x13,5 | 240x90X138 220 X75 X10 13 
Ee es es ) ee ee eS en <a Seer reenter oe Screener meee ee, 


BEAMS fitted to ALTERNATE FRAMES. 


TABLE 13 


(CONCLUDED.) 


BEAMS AT ALL DECKS ON WHICH CARGO IS CARRIED. 


BREADTH 
SPACING 
OF 
OF 
DEOK aint: SIZE OF BEAMS AMIDSHIPS. Thickness 
AMIDSHIPS. Beam 
With One Row With Two Rows With Three Rows Knees. 
of Pillars. of Pillars. of Pillars. 
Metres. min. A mm. mm. mm. mm. 
6,1 1070 
g - = = _ 
4 
6,7 1070/2 
? 
; “| 
7,3 1090 | y 
7,9 1120 f 140X75x 9 150X75x 9,5 180X75x 8 
8,55 1120 | 150X75xX 9,5 170X75xX 9 180 X75X 8,5 
9,15 1140 170X75xX 9,5 140X75x 9 140X75X 8 
9,75 1140 190X75x 9 150 X75xX 9,5 140X75x 9 
10,35 1170 200 X75 X11 170X75x 9 150 X75xX 9,5 
10,95 1190 | 220 x 75 X12 180X75x 9 170X75xX 9 
11,6 1220 | 240 x 90 X 11,5 190X75x 9 140X75xX 9 
| = 
12,2 1240 | 250 x 90 x 12,5 200 X75 x 10 150xX75x 9 
~ : 
12,8 1270 14% 270 X 90 X 18 200 X75 x 12 170X75x 9 
AS a Se % on 
18,4 1300 [7 280 x 90 x 14 220 x75 x12 180X75x 9 
14,0 1320 300 X 95 X 13,5 220 X75 X 14,5 190 X75xX 9,5 
14,65 1370 240 xX 90X13 200 x 75 X 10,5 
15,25 1420 250 X 90 X 18,5 220 X75 X 10,5 


15,85 1450 


270 X90 X18 


270 X90 X15 


220 x 75 x 12,5 


240 X 90 X 11,5 


280 X 90 X15 


250 x 90 X 18 


16,45 1470 
17,1 1500 | | 
17,7 1520 | |, 


300 X 95 X 13,5 


Luoyp’s Rea@ister oF Surppine, LoNpoN.—13th July, 1922. 
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DIAMETERS of SOLID IRON or STEEL PILLARS FITTED TWO 


FRAME SPACES APART. 


ONE ROW OF PILLARS. 


To Beams of Upper Deck. To Beams of Second Deck. ag Poms of Upper 


Length of Beam Amidships in Metres. Length of Beam Amidships in Me! 


TABLE 14 


(SEE CONTINUATION.) 


TWO ROWS OF PILLARS. 


To Beams of Second | 


(a ee EE Se 


Bt 7,9 9475 11,6 |13,4 15,2517,00 } 11,6 | 18,4 |15,25)17,05 | 20,75) 


sis vida 18,9 


20,75 


To Beams of Third 
Deck. 


| 
17,05 18,9 2 


Ce ——SC*~C<i*rt*~S*t=‘itéi‘SCS~*r 
. ae mm. | mm. | mm, | mm. mm. . . mm, . . mm. | 


67| 70 78 92 


min. 


73| 76 


mm. | mm. 


76| 79 


130 | 133 


187 |140 | | 140 


a I m7 | | 
9,75 143 us | 137 143 | 146 | 


| 


The pillars to beams of detached Superstructure decks may be 3 mm. less in diameter than 


Upper decks. 


DOUBLE ANGLE GIRDERS at HEADS 
of CLOSELY SPACED PILLARS. 


FRAME SPACING. SIZE OF ANGLES IN MM. 


mm. mm, 


585 75 X 75 X 7,5 
685 90 x 90 x 9,5 
785 100 x 100 x 12 


100 x 100 x 14 
ad 


165 |171 


178 


ul 
hose required by above ‘Table for beams to 


DIAMETERS of SOLID IRON or STEEL PILLARS FITTED TWO 
FRAME SPACES APART. 


TABLE 14 


(CONCLUDED.) 


TWO ROWS OF | 
PILL ARS. | THREE ROWS OF PILLARS. 
| To Beams “of Fourth To Beams of Upper \| To Beams of Second I To Beams of Third | To Beams of Fourth || To Beams of Fifth 
LENGTH OF Deck. Deck. i Deck. \ Deck. | Deck. || Deck. 
| Length of Beam ¥ 7 
PILLAR. Amfdships in Metres. Length of Beam Amidships in Metres. 
Fi Re PEA pe vihcae edhy Sp | ORIN Fy pee re pre. ¥, 
15,25) 17,05 ie 20,7 75) 18, 9} 20,7 2,55) 24,4 | 18,9 20,75/22,55) 24,4 | 18,9 |20,75)22,55) 24,4 || 18,9 |20,75|22,55) 24,4 | 18,9 |20,75|22,55) 24,4 
} \| ’ ’ ’ ’ md | | ’ ’ : dl | ’ ’ ’ ’ 
te i] | i | F I I i | 
| | i | | | i | 
Metres. ) mm, mm. | mm, | mm. mm, mm. mun. | min. mm. mm. mm. mm | mm. | mm | mm. mm, mm. | mm. mn. mm | mm. mm. | mm. mm, 
2,45 105 | 108 | 111 114 | 78 | 76 | 83; 86| 89; 92} 95} 98 | 102 105 | 105 | | 108 111) 11 


ie ria [eee [ees i | BEL | 


4} 111,114 | 117 | 121 


\ | | 


| Lo | 
\- i] 
3,05 1111 | 114 | 117 | 121 ‘ie 70 5 73 : 76 | 79 | 89 92) 95 | 98 | 102 | 105 | 108 | 111 uu a 117 
| on ch : 
| 78) 


8,65 117 | 121 | 124 180 | 73.) 76 | 79} 88 | 95 | 98 | 102 ‘105 }108 |111 | 114 |117 | 117 121 


4,25 (124 180 (133 137 | 79; 83 | 86, 89 102 j 108 | 111 | 114 | 114 |121 | 124 |127 | 124 | 180 | 133 


4,9 ja80 137 148 | 146 | 108 | 114 | 121 | 127 |121 133 | 187 | 130 | 187 | 143 | 14 
ay a | oe fr aed SE oa > 
5,5 —- | 187 | 148 | 149 | 156 | oa in cal 114 | 121 127 | 127 |138 |140 | 146 Sl 143 | 149 |156 | 143 | 149 | 156 | 162 
| hoe | = | bleele l [ | | janes is 2 a 
| | | 
6,1 |148 | 149 | 156 | 162 | /121 | 127 (183 |140 | 146 |152 | 143 | 149 | 156 | 162 | 149 | 156 | 162 | 168 
i = eas ae ee = a on --& _ oS = co Se SS 
| | | | i } | | 
6,7 (149 | 156 | 162 | 168 | 127 |183 140 |146 152 |159 | 149 | 156 | 162 168 | 156 | 162 | 168 175 
| | | | | | | | | | | | 
ww Dee pees KAA aD 25 cited |- . | 
7,3 156 |162 168 175 133 | 140 | | 146 |152 159/165 156 |162 | 168 | 175 | 162 | 168 | 175 
a = eee Car Gs Ge oe a eae ! ee 
7,9 140 | 152 |159 | 165 171 | 
| | | 
| i al \| a | | | | 1 | ~ = f= ell 
8,55 | hdae eae, ahb’tyl | | 159 | 165 | 171 | 178 | 
| t | i | | oe : |_ 2. ard 
| | | | | | | | j 
9,15 | ee ee |. J... 165 |171 |178 ery ee ee | 
| es Bie athe 16%, \—| L wa a a, A 
9,75 sae Loe det sone bon ds | | 171 | 178 | 


The pillars to beams of detached Superstructure decks may be 3 mm, less in diameter than those required by above Table for beams to 


Upper decks. 


EQUIVALENT PILLARS of IRON and STEEL. 


2 ee TTR ETE TR SE LTT CT eee ae ee: 
mm. | mm. | mm | mm, | mm, mn. mm, | mm, | mm, | mm, | mm, mm, mm, mm,! 
Solid Pills | | 
Table. Diameter. | 54 | 57 Ne atl | 67 70 73 | 76 | 79 | 83 | 86 89 | 92 95 
| | | 
—— = fe —— = = —— - 5 
Equivalent Hollow | | | bs | 
Pillars. Diameter 63X8 | 70X8 | 76X8 inal 83 x 9,5| 89 X 9,5 | 95 x 9,5 | nox 1108.11 111 121.011 2711 M0 CH 128 
and Thickness ...... | | | 


Table. Diameter. | 98 102 108 114 | 121 127 133 | 140 | 146 | 152 


| 
Equivalent Hollow | 
Pillars. Diameter 


and Thickness...... 


1152 X 12,5 


152 x 14, ‘ae X 14,5165 X 14,5171 X 14,5178 x sit ve x ls x 16/197 X 16 
| 


The Hollow Pillars required by the above Table are to have Solid Welded Heads and Heels. 


Luoyp’s Register or SHippine, Lonpon.—13/h July, 1922. 


216 X tees X 17,5)222 X 17,5/229 x 17.5) 


TABLE 15 


WIDELY SPACED STEEL PILLARS. (SEE CONTINUATION.) 


LENGTH AND FORM OF PILLAR. 


Metres, Metres. 
2,45 3,05 
Double Ee and Face Tubular. Double = and Face 
Four Angles. ens eee a HE (ee en Ee Ee ees ae Pour Angles. 
Channels. Plates. le cag rey Channels. Plates. 
mm. mm. mm. mn, mm, mm. mm, 
10,5 
155x 9 150X 75x 75X19 155x 9,5 |150x 75x 75x 19 
nl “ 9,5 Otro 
155 X10 150 xX 75x 75X19 170 x 10 150 X 85x 85X14 
PEW TS UEMTTIRTTS Co aa eee " pare i 
170 X10 150 85x 85X14 180 X 10 180 x 80x 80X55 
11,5 12,5 oo yaya eet] 
180 X 10 180X 80x 80X 3 | 190 x10 180 x 80x 80X55 100 X 100 X 10,5 
12,5 “| ll 
190X10 |180x 80x 80x, _ 205 x 10 180xX 90x 90X16 100 X 100 X11 
per eer fs ll eae nck aed a ey 12 oak 
205 x 10 180X 90x 90X16 100 X 100 x 10,5 205 X11 180 x 90x 90X 6 100 X 100 X 11,5 
12 : 12,5 
230 X10 200X 85x 85x 14 120X120 9,5 | 230X10,5 | 200 85x 85x 14 120 X 120 X10 
11,5 | 12 
255 x 10 200xX 90x 90x 7 180X180xX10 | 255x10,5 |200x 90x 90x 7 130 X 130 X 10,5 
13 13,5 
255 X11 200x 90x 90X17 130 xX 180 X 11 255X11,5 |200xX 90x 90x 57 130 X 180 X 11,5 
é 
13 4 14,5 
280X11 |220x 95x 95x), 180 180X12 | 28012 / 220x 95x 95x), 130 X 180 x 12,5 
14,5 : | 15,5 
280 x 12,5 |220x 95x 9X, 130 X 130 X 13 805 X 11,5 |220x 95x 95X17 130 X 180 X 18,5 
16 | 14,5 ‘ 
305 x 12 220x 95x 95x 17 180 X 180 X 14,5 | 305 12,5 |200x 85x 85x 14 255 xX 10 130 X 180 X 15 
13,5 13,5 
330 X 12,5 |220x 90x 90x 15 255 X 10,5 | 150 x 150 x13 330 X 12,5 |220x 90x 90x 1b 280 X10,5 | 150x150 X13 
11 x 11,5 f 
330 X 18,5 |240x 95x 95X55 280 X10,5 | 150X150x14 =| 330x14 240X 95x 95 XI 55 280 X11 150 X 150 x 14 
355 X 13,5 | 260 95x 95x ae 280 X 11,5 | 150x150 x 15,5 | 855X14 |260x 95x 95x i 280 X 11,5 | 150 x 150 x 15,5 
. sacrepemaemre 12 - - 12,5 . . = a oe 
380 X 13,5 |260x 95x 95x), | B05 12,5 | 150x 150% 16,5 | 88014 |260x 95x 95x," | 805x12,5 | 150x150 16,5 
u 
405 13,5 |260x 95x 95x15 BO5x14 | 150x150x18 | 405x14 |260x 95x 95x 5°") BOBXI4 | 150% 150x18 
) 
Se Sa aN Pee eer eee =P GER Set —] 
43014 |260X 95x 95x 305 x 15 160X160X17 | 480x14,5 | 260x 95x 95x10 305 X 15 160 X 160 X17 
. ———— 2 - — _ — —— 
43015 |280x100%100x 17 | 880x15 | 160x160X18 | 480x16 |280x100x100x 11"? | 880X15 | 160x160 x18 
455 x15 280 xX 100 x 100 x ie 5 330 X18 160 X 160 x 19,5 455 X 16,5 | 280 x 100 X 100 x i. 330 X18 160 X 160 X 19,5 
ee ee ee ee ee - one. ~~ - 7 4 
280 X 100 x 100 x : 5 330 X 19 160 X 160 X 20,5 | 455 X17,5 | 280 x 100 x 100 x ve 330 X19 160 X 160 X 20,5 


| — 


480 X17 160 x 160 x 22 | 480 X 17,5 160 X 160 X 22 
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WIDELY SPACED STEEL PILLARS. 


Metres, 


3,65 


LENGTH AND FORM OF PILLAR. 


TABLE 15 


(SEE CONTINUATION.) 


VALUES OF 
Sx Bx H Tubular. Double ——— and Face | Tabular. Double Poca and Faoe 
—— ee Four Angles. | Four Angles. 
Bn al Channels. Plates. Rte Channels. Plates. 
mm. mm. mm mm. | mm. mm. mm. mm, 
9 a 11 
37 170X 9,5 |150x 85x 85X14 | 180X 9,5 |180x 80x 80XI5 100 X 100 x 10,5 
ms 11 ; | ; a Ta +49 
45 180 9,5 |180x 80x 80X15 | 190x 9,5 |180xX 80x 80X15 100 X 100 X11 
: ee 12,5 7 pamees 11 
54. 190 x10 180 80x 80X15 205 x 10 180xX 90x 90X56 100 x 100 X 11,5 
a T 11 ; zy 12 
62 205 x 10 180 90x 90x 6 100 x 100 X 11,5 | 220X10 |200x 85x 85x 4 120X120 9,5 
eh ; i es; ay are . A 12:5 
71 220 x 10 200 85x 85X54 120X120 9,5 || 220x10,5 |200x 85x 85x 4 120 x 120 X 10,5 
; ‘ 12,5; i : ; 18 
82 220 X11 200X 85x 85X14 120 X 120X10,5 | 230 10,5 | 200x 85x 85x 4 130 X 180 X 10 
. Tee r. | 12,5 
| 93 230 X 11 200X 85x 85X14 130 X 130 x 10 255 X10,5 |200X 90x 90% 7 130 X 180 X11 
a we Cee 3) ey a Tee 
105 255 X11 200 x 90 90x 4 130 xX 1380 X 11 255 x 12 220X 95x 9 Xa7 130 x 130 X 12,5 
St : 4 | teh axel 
19 255 X 12,5 |220x 95x 95X 7 130 X 1380 X12,5 | 280x12 |200x 85x 85X 4 230 X 10 130 X 130 X 18,5 
d 
a LSD o aM bs 
133 280 X 12,5 |}220x 95x 95X17 130 X 130 X 13,5 | 305 12,5 |220x 90x 90x). 255 X 10 130 X 180 X15 
d 
F ai 14,5 / a pe 14,5 
147 305 x 12 200X 85x 85X44 255 x 10 180 X 1380X 15 805 X 13,5 |220xX 90x 90x15 255 X10,5 | 15015013 
, : : 14,5 14,5 
164 805 X18 220 90 90x). 255 10,5 | 150X150X13 | 380 x13 220 90x 90x. 280 X 10,5 | 15015014 
alas is E 14,5 , . 7 7 7 Se 
181 830 X13 220x 90x 90x 5 280 X10,5 | 150X150x14 =| 830x14 240X 95x 95X15 5 280 X11 150 X 150 X 15,5 
: Ls 12,5 we ie * oa 3. oe 
201 355 X13 260X 95x 95x, 280 11,5 | 150150 15,5 | 855 x 138,5 |260x 95x 95x. 280 X 11,5 | 150150 x 16,5 
; 
: ir , 12,5 A ie a é >be meee 
221 855 X14,5 |260x 95x 95X65 305 x 12 150 X 150 16,5 | 380 13,5 | 260x 95x 95x), 305 X 12,5 | 150x150 x18 
243 380 x 15 260 95x 9X I 6 805 x12,5 | 150X150X18 || 405x14 260 95x 95X16 305 X 14 160 X 160 X17 
| ) | ree ) — 
by - 13.5 “4 2 | mB ror | 13.5 
266 405 X 15 260 95x 95x00 305 X15 160X160X17 || 480x14 260 95x 95x 305 X 15 160 X 160 X18 
| 0 
Ras eo Lic. A ees 11 P 11,5 
289 430 X15 280 x 100X100, 330 x 15 160 x 160 x18 430 X 16,5 280 X 100 X 100 x) ’, 330 X 16,5 | 160 X 160 X 19,5 
ick aaa i 13 | | z 13,5 
811 455 x15 280 X 100 x 100 x 16.5 3380 x18 160 X160X19,5 | 455 x 16,5 280 x 100 x 100 x |, 5 330 X18 160 X 160 X 20,5 
334 455 X17 200 X 200 X 16,5 | 480 X 15,5 200 x 200 X 18 
357 480 X17 200 x 200 xX 18 480 X18 200 xX 200 xX 19 


380 480 x 18 200X200xX19 | 510X17,5 
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WIDELY SPACED STEEL PILLARS. 


LENGTH AND FORM OF PILLAR. 


TABLE 15 


(SEE CONTINUATION.) 


Metres. Metres. 
VALUES OF 4,9 5,5 
SxBxH ogaler: Double Cnet and Face Tabular. Double ny and Face 
— Four Angles. Four Angles. 
Bacco Channels. Plates. Sa noel Channels. Plates. 
mm. mm, mnm, mm, mm, mm, mm, mm, 
: 
37 180 x 10 180X 80x 80x14" 100 xX 100 X11 190 x 10 180 80x 80 xt. 120 X 120 X 10,5 
12,5 eS gy 
45 190 x 10 180 x 80x 80X15 100 X 100 X 11,5 | 205 x10 180 x 90x 90X65 120x120 X11 
54 205 x 10 180x 90x 90x15 120X120 X10,5 | 220x10 |200xX 85x 85x14 130 X 130 ¥ 10 
12,5 13,5 we 
62 220 x 10 200X 85x 85X14 120 X 120 11,5 | 230 x10 200X 85x 85X14 180 X 130 X 10,5 
13 14,5 
71 230 x 10 200xX 85x 85x 4 130 X 180 X 10 230 X11 200 85x 85X04 130 X 180 X11 
82 230 X11 200X 85x 85x ny 130 X 180 X11 255 X 10,5 |200X 90x 90x cl 1380 X 180 X 12,5 
é 
13,5 18,5 
93 255% 11 200 x 90 90x), 130 X 180 X 12,5 | 255 11,5 |220x 95x 9X7 130 X 130 X 18,5 
é 
: 5 14 145 fe 4 
105 255 12.5 |220* 95x 95X10 130 X 180 X 13,5 | 280 X11,5 |220x 95x 95x, 130 x 180 X15 
: i ; 
119 280 X12,5 |200X 85x 8x1," 255 x 10 130 X 180 X15 305 X 12 220X 90x 90x 255 10,5 | 150 x 150 X18 
- :. 
133 805 X 13 220X 90X 90x : 255 X10,5 | 150 x 150 X13 305 X 13,5 |220x 90x 90x ig 255 X10,5 | 150X150 x 14 
< vo 
2 2 RO aay | 
147 805 X 13,5 |240x 95x 95x fe 5 280 X 10,5 | 150 x 150 x 14 830 X 12,5 |240x 95x 95x “ 5 280 X 11,5 | 150X150 x 15,5 
’ D, 
97 
164 830 X 13,5 |260X 95x 95x - 280 X11,5 | 150X150 15,5 | 330 x14 260X 95x 95x sis 305 X 11,5 | 150 x 150 X 16,5 
181 855 X 18,5 |260X 95x 95x ow 305 X 12,5 | 150X150 16,5 | 3855 x 14 260x 95x 95x 7 805 X 13 150 X 150 X 17,5 
201 | 855xX14,5 |260x 95x 95x 1) 305 x14 | 150X150x18 | 880x14 |260x 95x 95x a 305x15 | 160X160X17 
221 880 X 14,5 |260X 95x 95x15 305 X 15 160 X 160 X17 405 X 14 260X 95x 95x) 330 X 14 160 X 160 X18 
243 405 X15 260X 95x 95x10 3380 X 15 160 X 160 X18 430 X 14 280 x 100 x 100 x 7"; : 330 X15 160 X 160 X 19,5 
266 430 X15 280 X 100 x 100X,, 5 330 X17 160 X 160 X 19,5 480 X 15,5 | 280 x 100 X 100 x "4 330 X 16,5 | 160 x 160 X 20,5 
a Sane Ses Se f Geee ee ee 
Fy 
289 455 X15 280 X 100 X 100 x ae 330 X18 160 X 160 X 20,5 | 455 x 15,5 160 X 160 x 22 
811 480 X15 160X160 X22 | 480 15,5 160 X 160 x 23 
| — — — 
834 480 X17 200 X 200 X 19 | 480 X 17,5 200 X 200 x 20,5 
———— _ 
510 X17 200 xX 200 X 20,5 | 510 X 17,5 
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TABLE 15 
WIDELY SPACED STEEL PILLARS. (SEE CONTINUATION.) 


LENGTH AND FORM OF PILLAR, 


Metres. | Metres. 
VALUES OF 6,1 | 6,7 ‘ 
$x BxH Tubular. Double reg and Face Tubular. Double Nag ocean and Face 
— = Four Angles. | Four Angles. 
Se es eee = = , 4 
mm. mm. mm. mm. mm. mm. mm, mm, 
1b” | | orl 
37 205x10 | 180x 90x 90x), 120x120X11 | 220x10 |200x 85x a5xii”| 120 x 120 X 11,5 
esi es ; a eke ? re ; 2 = e || moe fs zm e 14,5 -- + ~ 
45 220 x 10 200X 85x 85x 14 | 120X120 X 11,5 | 230 x10 200X 85x 85x 14 130 X 180 X 10,5 
eh ee : ~~) 14 : te ee : | J 13,5 ae 
54 230 x 10 200X 85X 85x 4 130 X 180 x 10,5 || 230 x11 200 X 90X 90x), 130 x 180 X11 
—— = = - _ - - — ———— = - - | — —-|— - ——— 
A Sao ee 14,5 
62 | 280xX11 |200x 85x 85x), 130X130X11 |) 25510 =| 200x 90x 90x, 130 X 130 x 12,5 
: a. ae ; Try Sra ; 
71 255 x 10 200 90 90X57 180 X 180 X 12,5 | 255 10,5 |220x 95x 9X0 180 X 180 X 13,5 
—, [ ag ete 85 cae wet, ; 14,5 
82 255 X bl 220X 95x 95X57 | 180X180 X 13,5 || 255 x 11,5 |220x 95x 95X57 180 X 1380 x 14 
alr ee pee A eee: i ome a Pe oe Tees 
255xX12 |220x 95x 95x 7 130 X 130 X 14,5 | 255 X 12,5 |220x 95x 95 xX). 130 X 180 X15 
| | ‘ 
| —|— - | — ——— = = " a 
15,5 | 5,6 
| 28012 | 200x 85x 85x ie 25510 | 150xX150X13 | 280x 12,5 |200x 85x 85x; 255 X 10,5 | 150 x 150 x 13,5 
rg cs 1 12 | | | | ‘ 12 
| 805 X 12,5 |220x 90x 90x 7 255 X 10,5 | 150x150 14 | 805 x 13 220xX 90x $0 1b 280 10,5 | 150 x 150 x 14,5 
830 X 12,5 |240% 95x 95X 155 280 X11,5 | 150x150 X15 3380X13  |260x 95x 95X16 280 X11,5 | 150 x 150 x 15,5 
= ne, fe aS Sl al |_ th st 
2 | il 
330 X 138 240X 95X 95x 1.5 305 X 12,5 | 150X150 x 15,5 | 330 X 13,5 |260X 95x 95x 16 805 X 12,5 | 150 x 150 X 16,5 
= 7 cae 4 Te 7. ) 
355 X 13 260xX 95x 95%X me 305 X 18 150 X 150 X 17,5 || 355 x 13,5 |} 260x 95x 95X16 305 X 14 150 X 150 X18 
res i ae 13 
3855 X 14,5 | 260 95x 95X16 305 X 15 150 xX 150 X18 380 X 13 260X 95x 95XI6 305 X15 160 X 160 X17 
—EEE — -- - | TE — -_—-—— - — = = 
13 } 13 
880 X 14,5 | 260 95x 9X I6 330 X15 160 X 160 X 17,5 || 8380 x 15 260X 95x 95x, 838015 160 X 160 X18 
pune mae: (kere i | ‘ 13,5 KS 
405 X 14,5 |260X 95x 95X 16 830 X17,5 | 16016019 405 X15 260 95x 95X16 330 X18 160 X 160 X 19,5 
oh Se PN pe we eens | RO as eee ee eer 
430 X 14,5 | 280 x 100 x 100 x 16.5 830 X 18,5 | 160 x 160 X20 430 X15 280 X 100 x 100X |, 5 830 X 18,5 | 160 x 160 Xx 20,5 


— + 


13,5 
280 x 100 x 100 x 53", 830X19 | 160 160X21,5 || 455 x 15 280 x 100 x 1001 330xX19 | 160x160 x22 


455 X 14,5 


= = | 


; : 14 
455 X 16,5 800 x 100 x 100 x |, 330 X 19 160 X 160 X 22,5 || 480 X15 300 x 100 x 100 x |? 330 x 19 160 X 160 X23 


355 X 19,5 


16,5 Ae 1 
480 X 16,5 300 x 100 x 100 x 5,” 355x19 | 200X200x20 | 480x17 300 x 100 x 100 | 


7 200 x 200 X 20,5 


510 X 16,5 200 x 200 x 21 510 X17 200 x 200 X 21 


510 x 18 535 X17 


535 X18 560 X17 
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TABLE 15 


WIDELY SPACED STEEL PILLARS. (SEE CONTINUATION.) 


LENGTH AND FORM OF PILLAR. 


Metres, Metres, 
VALUES OF 7,3 7,9 
SxBxH Tubular. Double Sannele and Face Subatar, Double ney and Face 
Four Angles. Four Angles. 
Serer. Channels. | Plates. ee Channels. Plates. 
mm, mm, mm, mm, mm. mm, mm. mm, 
R 
: 37 230 x 10 200X 90x 90x - 1380 X 1380 X11 230 X11 200X 90x 90x s 130 X 180 X 12,5 
; 7 
: =< 14 ae See 13,5 
4 45 230 X11 200x 90x 90x, 130 X 180 X11 255 xX 10 220x 95x 95x 17 130 X 130 X 12,5 
) pba ey eis Sa: iS Os eee See | 
13 | 14,5 
4 54 255 x 10 220 95x 95X14 180 X 180 X 12,5 | 255x11 220xX 95x 95x 17 130 X 180 X 18,5 
7 st | ae 
. 62 255 10,5 |220x 95x 95x ee 130 X 130 X 13 255 X 11,5 |220x 95x 95x a 180 X 180 X 18,5 
ri . 14,5 15,5 : 
71 255 X11 220x 95x 9X5 180 X 180 X 18,5 | Ba5 xe 220x 95x 95x, 180 X 180 X 15 
. 15,5| | eet 15,5 
82 255 x 12 220x 95x 95x 17 130X130X15 =| 255 12,5 |200x 85x 85x 14 255 X 10,5 | 150 150 x18 
4 ( 
15,5 a 12 
93 280 x 12 200X 85x 85x 14 255 10,5 | 150x150 X13 280 X 12,5 |220x 90x 90x 1b 280 X 10,5 | 150x150 x 14 
? oom 12 = 14,5 
| 105 305 x 12 220xX 90x 90x 1b 280 X 10,5 | 150 x 150 x 14 305 X 12,5 |220x 90x 90x 1b 280 X11,5 | 15015015 
12 | A 12,5 
119 805 X 18,5 |240x 95x 95x 1.5 280 X11 150 X 150 x 15,5 | 330 X 12,5 |260xX 95x 95x 16 280 X 12,5 | 150 150 X16 
| 133 330 X 13,5 |260X 95x 95x e 805 X 12,5 | 150X150 16,5 | 330 x14 260X 95x 95x i 305 X 13 150 X 150 X17 
147 330 X 14,5 | 260 95x 95x15 305 X 14 150 X 150 X 17,5 | 355x138 260X 95x 95x = 305 X 14 150 X 150 x 18 
164 355 X 14,5 |260X 95x 95x Ff 305 X15 150 X 150 X 18 380 X13 260X 95x 95x : 805 X 15 160 X 160 X 17 
) 
181 380 x 14 260X 95x 95x ie 830 X 15 160 X 160 X 17,5 | 380 x15 280 X 100 x 100 x Ks 5 330 X 15 160 xX 160 x18 
_ = _—_— ’ 
201 405 x 14 260X 95x 95x ce 330 X18 160 X 160 X19 405 X 15 280 x 100 x 100 x - 5 330 X18 160 X 160 X 19,5 
cae 1 1 5 my 255 ~ 
221 480 x 14 280 x 100 x 100 x fis 330 X19 160X160X20 | 480x115 280 X 100 x 100 x Ms 5 330 xX 19 160 X 160 X 20,5 
243 430 X 16,5 | 280 x 100 x 100 x if 5 330 x 19 160 X 160 X 21,5 | 455 x15 800 X 100 x 100 x = 330 X19 160 X 160 x 22 
—$—_—-- | -—— — a! - = | = - a 
266 455 X 16,5 | 8300 x 100 x 100 x pe 830 X19 160 X 160 X 22,5 | 455 x17 300 x 100 X 100 x ved 330 X 19 160 X 160 X 23 
| ‘ 
( = Ret x — — pie mac —— Ss is ‘lies * 
: 289 480 X 16,5 | 300 xX 100 x 100 x i 355 X 19,5 | 160X 160X283 | 480Xx17 300 X 100 xX 100 x | 855 X 19,5 | 200 X 200 x 20,5 
7 | 7 
| 311 480 X 17,5 200 X 200 X 20,5 | 51017 
; ee ia a ie r 
334 510 X 17,5 200 X 200 X 21,5 || 585 x17 
585 X 17,5 | 560 X17 
at A ee | = = Ss Pe 
560 X 17,5 | 560 X18 
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WIDELY SPACED STEEL PILLARS. 


TABLE 15 


(CONCLUDED.) 
LENGTH AND FORM OF PILLAR. 
Metres. | Metres, 
VALUES OF 8,55 9,15 
SxBxH Tubular. Double —— and Face Tubular. Double errors and Face 
Four Angles. <= Four Angles. 
MT een Channels. Plates. caeeeener! Channels. Plates. 
mm. mm, mm, mm, mm. mm, mm mm, 
13,5 15,5 
37 255 X 10,5 |220x 95x 95x - 130 x 180185 | 255x12 | 220x 95x 95x 7 150 X 150 X 18 
i ae eaees «> Pars ae es phe Pe 15,5 
45 255x11 |220x 95x 95x) 130 X 180 X 18,5 | 255 x 12,5 |200x 85x 85x11" | 255 10,5 | 150x 150x138 
i, 15,5 a . 11,5 : 
54 255X12 |220x 95x 95x) 130X130X15 | 28011 |220x 90x 90x ).""| 280 10,5 | 150x150 x 14 
15,5 'D Tht 
62 255x12 | 200x 85x 85X11" | 25x10 | 150x150x13 | 280x11 |220x 90x 90x "| 280X11 | 150X150x14 
a >. ain | 12 
71 280X11 | 220x 90x 90x 1," | 280% 10,5 | 150x 150x135 | 280x12 |220x 90x 90x 1, | 280 11,5 | 150x150 15 
9 
82 28012 |220x 90x 90x75 280x11 | 150x150x14 | 280x12,5 |220x 90x 90x 1° 280 X11,5 | 150 x 150 x 15,5 
ry 14,5 | 14,5 
93 805x12  |220x 90x 90x," | 280X115 | 150X150X15 | 805x125 |220x 90x 90x "| 805 X12,5 | 150 150x 16 
£ ees be | a Pog ' 
105 805X18 | 240x 95x 95x)". | 280X11,5 | 150x150 15,5 | 805 x18,5 |240x 95x 95x 15.5 | 309% 12,5 | 150 x 150 x 16,5 
2, . | 12,5 
119 330X138 | 260x 95x 95x ae 805 x 12,5 | 150X150 16,5 830X185 |260x 95x 95x 1”! 305x14 | 150 x 150x17,5 
133 355x18 |260x 95x 95x13 305X14 | 150X150X18 | 355x13,5 |260x 95x 95x75 305X15 | 160X160X17 
i] 
1 
147 355X14 |260x 95x 95x 305 X15,5 | 160X160X17_ | 355X15 280 x 100 x 100 x 1 5 380X15  | 160x 16018 
164 380x14 |260x 95x 95x 1° 330 X 16,5 | 160X160X18 | 880x 15 280 x 100 x 100 | 33017 | 160x160 X19,5 
; 13,5 | em Ue ee 
181 405x14 | 260X 95x 95x 6” | 380x18 | 160X160X19,5 | 405x15 | 280 x 100 x 100 1, 880X18 | 160x160 x 20,5 
) { ’ 
201 405 X 15,5 280 x 100 x 100 x 1 . | 8830X19 | 160X160X20,5 | 48015 280 x 100 x 100 7°. 33019 | 160x160 x21,5 
221 430 X 15,5 | 280 x 100 x 100 x el 330X19 | 160X160X21,5 455 x15 300 x 100 x 100 x 5° 33019 | 200x200x19 
, bane “ash ' 
243 455 X 15,5 | 45517 
266 480 X 15,5 | 48017 
|. 
289 480 X 17,5 | 510X17 
311 510 X 17,5 | 510 X18 
334 | 585 17,5 | 585 X18 
357 560 X 17,5 | 560 X18 
| 
380 | 
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TABLE 15a 


WIDELY SPACED SOLID PILLARS in "TWEEN DECKS. 


LENGTH OF PILLAR. 


aes OF 2,45 metres. 3,05 metres. 


Sex, B Xxti 
Number of 22 mm. Number of 22 mm. 
Diameter. rivets in heads Diameter. rivets in heads 
and heels. and heels. 


Luoyp’s Recister or Suipprinc, Lonpon.—25th June, 1925. 
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DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, TABLE 16 
CHANNELS or ANGLES. dnemeenmnione 
| DEPTH OF BEAMS. 
bata i= mm. mm. mm. 
. : 
rir OF | ater. 125 | 150 180 
S*xBxH | he ant SIZE AND TYPE OF GIRDER. 
Double Channels. | Double Angles. | Double Channels. | Double Angles. | Donble Channels. Doable Angles. 
mm, mm. mm, mm, mm, Inm, mm, 
165 8,5 150 X 100 X 11,5 150 X 100 X 10,5 150 X100X 9,5 
190 8,5 150 X 100 X 13 i150 X 100 X 11,5 150 X 100 X 10,5 
eae ee 
225 8,5 165X 80X 80x a 150 X 100 x 14 150 X 100 X 138 150 x 100 X 11,5 
; 11,5 a 11,5 
260 10 180 xX 80x 80X55 150 X 100 X 16,5 | 165 x 80x 80X15 150 X 100 x 14 150 X 100 X 13 
| 10,5|__ 11,5|. 11,5 
300 10 180 xX 90x 90X 6 170X115X15 |180x 80x 80X13 150 X 100 X 16,5| 165 xX 80x 80X 55 150 X 100 x 14 
‘ i 7 i 4 10,5|__ 11,5 
345 10 200X 85x BD ay 170X115X16 |180xX 90x 90X56 170X115X15 |180X 80x 80X53 150 x 100 X 16,5 
x kat 11,5 ; i: i. 10,5 
395 10 220x 90X 90x 5 150 X 150 X 16,5 | 200 x 85x 85X14 170X115X16 |180X 90x haat 170X115 X15 
15 11,5 12 
450 11 220X 90X 90x 5 150X150X19 |220x 90x 90X15 150 X 150 X 16,5 | 200 X 85x 85X54 170X115 X16 
a eas 15 11,5 
500 11 |240X 95x 9X 5 160 X 160 X 19,5 | 220 x 90x 905 150 X150X19 |220x 90x 90X15 150 X 150 X 16,5 
| Z Bitbdeinn = 
& 15,5 15 15 
560 11 260X 95x 95X16 160X160X22 |240x 95x 95X15 5 160 X 160 X 19,5 | 220 xX 90x 10K oe 150 X 150 X19 
‘ 15,5]... 15 
630 11 260xX 95x 95X 6 160X160 X22 |240x 95x 95X15 5 160 X 160 X 19,5 
a ie 12 15,5 
700 1l | 300 x 100 x 100 x |, 260X 95x 95% 1. 160 X 160 x 22 
a 16 12 
775 12,5 300 X 100 X 100 Xx 7 300 X 100 x 100), 
- . 300 X 100 X 100 Xx ae 16 
855 || «(12,5 | Rider Plate 17 800 x 100 x 100 x 5, 
| — 205 x 15 
14,5 12 
300 X 100 x 100 x |.’ 300 X 100 X 100 x 
940 | 12,5 Rider Plate 17 Rider Plate 17 
: 205 x 18 205 x 15 
14 14,5 
- F 320 X 100 X 100 x 300 X 100 x 100 Xx 
1035 12,5 Rider Plate 17,9 Rider Plate 
230 x18 a yA 205 X18 
14,5 
20 x 100 X 100 x...’ 
1140 12,5 | ee Rider Plate 17,9 
= ea 255 X19 
1250 12,5 
1370 12,5 
1510 13,5 
1655 13,5 
1810 13,5 
1975 13,5 


DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, 


Thickness 


284 


CHANNELS or ANGLES. 


DEPTH OF BEAMS. 


TABLE 16 


(SEE CONTINUATION.) 


f mm. mm, mm. 
‘ce etitaal aes = 205 230 255 
SxBxH | pie 
eern SIZE AND TYPE OF GIRDER. 
Double Channels. | Double Angles. | Double Channels. | Double Angles. Double Channels. | Double Angles. 
mm, mm, min, mm, mm. mm, min, 
165 8,5 130 X100X 9 130X100 7,5 100X100 8 
190 8,5 150X100 9,5 180X100 9 130X100 7,5 
225 8,5 150 X 100 x 10,5 150X100X 9,5 1380x100 9 
260 10 150 X 100 X 11,5 150 X 100 X 10,5 150X100X 9,5 
800 10 150 x 100 X 18 150 X 100 X 11,5 150 x 100 X 10,5 
11,5 oa 
845 10 165xX 80x 80x), 150 X 100 X 14 150 X 100 X13 150 X 100 X 11,5 
11,5 11,5 [aes 
895 10 180 X 80x 80X13 150 X 100 X 16,5| 165 xX 80x 80X55 150 X 100 X 14 150 X 100 X 18 
10,5|__ 11,5|_ = fl 4s = ee 
450 11 180 xX 90x 90X16 170X115 15 180 x 80x 80X13 150X100 X 16,5} 165 x 80x 80X15 150 X 100 X 14 
2 |__ 10,5 11,5 
500 F1 200 X 85x 85X54 170X115 X 16 180 x 90x 90X56 170X115 X15 180X 80x 80X55 150 X 100 X 16,5 
11,5 12 10,5 
560 ilpe 220 90X cals aoe 150 X 150 X 16,5| 200 85x 85X sy 170X115 X16 180 x 90x 9X6 170X115 X15 
15 i xe SE ais ‘ nw. : 
630 1] 220X 90x 90%) 5 150X 15019 |200xX 90x 90X55 150 X 150 X16,5|} 200 85x Bb Xo, 170X115 X16 
7s 1b 11,5] hoi J 
700 7 240X 95x 95%. 5 160 X 160 X 19,5 | 200 x 90x 90X55 150X150xX19 |200X 90x 90x 5 150 X 150 x 16,5 
7 15,5 15 ’ iT om, 
775 12,5 |260x 95x 95X 6 160X160X22 |240x 95x 95X15 5 160 X 160 X19,5| 200 90x 90x) 150 X 150 X19 
ee 12 15,5|_ : 5 | . 
855 12,5 300 x 100 x 100 x 1, 260X 95x 95XI6 160X160X22 |240x 95x 95x 55 160 X 160 X 19,5 
¢ is. i¢ LP 15,5]. 
940 12,5 300 x 100 xX 100X |, 800 x 100 x 100 x |, 260X 95x 95X56 160 X 160 X 22 
300 x 100 x 100 x” 16 12 
1035 12,5 end KT 300 x 100 X 100 x 300 x 100 x 100 x | 
205 X15 
300 x 100 x 100 x t® 300 x 100 x 100 x 12 16 
1140 12,5 | Bider Plate. 1 Rider Plate’ 17 300 X 100 x 100 x 17 
205 X18 Ke 205 X15 ; 
320 X 100 x 100 x 4 800 X 100 x 100 x 14,5 300 x 100 x 100 x 2 
1250 12,5 - Rider Plate 17,5 Rider Plate 17 Rider Plate 17 
230 x 18 aaa Se eee a 205 X15 
14,5 14 14,5 
320x100 x100x__’ 820 X 100 x 100 x 300 X 100X100 __’ 
1370 12,5 Rider Plate 17,5 Rider Plate 17,5 Rider Plate 17 
255 X19 230 X 18 205 X18 
14,5 14,5 14 
320X100 X 100 x —_’ 320 x 100X100x__’ 320 xX 100 xX 100 x 
1510 13,5 Rider Plate 17,5 Rider Plate 17,5 Rider Plate 17,5 
255 X 21,5 255 X19 230 x 18 ti 
15,5 15 14,5 
820 x 100x100 __’ 320 x 100 x 100 x 820 x 100 x 100 X 
1655 13,5 Rider Plate 17,5 Rider Plate 17,5 Rider Plate 17,5 
280 X 21,5 280 x 20 255 x19 


DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, 


CHANNELS or 


| Thickness 


285 


ANGLES. 


DEPTH OF BEAMS. 


TABLE 16 


(CONCLUDED.) 


Luoyp’s Recister oF Sureprnc, Lonpon.—13th July, 1922. 


VALUES OF | of 
4 | Intercostal 
S’*xBxH ur ag SIZE AND TYPE OF GIRDER. 
Double Channels. | Double Angles, Double Channels. | Double Angles. 
mm, mm. mm, mm. mm, 
165 8,5 
190 8,5 
295 at i 8.5. k 
260 10 
300 10 
345 10 150 X 100 X 10,5 
395 10 150 X 100 X 11,5 150 X 100 X 10,5 
450 u 150 x 100 x 13 150 X 100 X 11,5 
500 11 165 80x 80x sa 150 X 100 x 14 150 x 100 X 13 
; : Beriahi (elie ie = 
560 ll 180 xX 80x 80X15 150 X 100 X 16,5 165 80x 80X15 150 X 100 x 14 
10,5 4 11,5 
630 11 180X 90x 90x 16 170X115 X15 180 xX 80x 80X15 150 X 100 X 16,5 
= 12 10,5 
700 1i 200X 85x 85X14 170X115 X 16 180 xX 90x 90X16 70 XADHOCUD 
= i 11,5 12 
775 12,5 200 X 90x 90X 5 150 X 150 X 16,5 200 85x 85X14 170X115 X 16 
Y ; 15 11,5 | 
855 12,5 200X 90X 90x 1b 150 X 150 x19 200X 90x 90x 15 150 X 150 X 16,5 
77 15 15 | 
940 L285) 240X 95xX 95x 1.5 160 X 160 X 19,5 200X 90x 90x bb 150 X 150 x 19 ; 
oS wt Ts. 15,5 vei 15 a. Ot 
1035 12,5 260 95x 95X06 160 X 160 Xx 22 240X 95x 95X 15 5 160 X 160 X 19,5 
_ a x ’ 
12 15,5 
1140 12,5 300 X 100 X 100 x V7 260X 95X 95x 16 160 X 160 X 22 
: 2 ke 16 - as 12 
1250 12,5 300 X 100 x 100 x 7 300 X 100 X 100 x 17 
; ae 100 x 100 a - 16 : 
1370 12,5 Rider Plate 300 X 100 X 100 X 17 
205 X15 evel ao 
14,5 12 
300 X 100X100 x __’ 300 X 100 X 100 X__ 
1510 13,5 Rider Plate 17 Rider Plate ‘ 
J a 205 X18 205 X15 = 
14 14,5 
820 X 100 X 100 X 300 X 100 X 100 x __’” 
1655 13,5 Rider Plate 17,5 Rider Plate 17 
: | 230 X 18 205K18 
14,5 14,5 
320 x 100 X 100 x __’ 320 x 100X100 x__’ 
1810 13,5 Rider Plate 17,5 Rider Plate 17,5 
280 X19 255 X18 
14,5 
, x100x100x__’ 
1975 13,5 sc ps Plate 17,5 
280 X21 


. 286 
- DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, 


BULB ANGLE FACE BARS. 


DEPTH AND THICKNESS OF GIRDER. 


TABLE ily 


(SEE CONTINUATION.) 


305 x 10 330 x 10 355 X 10,5 380 X 10,5 405 X11 430 X11 455 X 11,5 485 X 11,5 510 x 12 

| SSE a a aa Lire a a ne et eee ee 

165 a eaeTy X12 200X75X11 |180X75 X10 |150x70X10,5150xX70x 8,5)150x70x 8 

190 220 X75X18 22075 X 11,5190 X75 X 10,5)180 x 75 Xx 9.51150 x 70 x10 150X70x 8 ~ 

225 S gaoxio x 220 X75 X12 190 x 75 x 11,5180 x75 x 10,5|180 x75 x 10 150X70X 9,5) & 

260 Bao x 90 x 18,5240 x 90 x 11,5220 x75 11 190X75X11 180 X 75 x 10,5}150 X70 x 11 150 x 70 x 8,5 
300. : 270 x 90 x 18,5/240 x 90 x 18 220X75X18 |220x75x11 190 X75 x11. 180 X75 X 10 150 X 70 x 10,5150 x70 x 8,5 

345 f lego x 90 x 15 970 x 90 x 18,5}240 x90 x18 290 x 75 x 18,5120 x75 x 11 190 x75 x11 180X75X10 |170x75 x 9,51150X70% 8,5 
395 et See ab cummacaaisldatiseae sere p50 e715 2¢19,51920¢75 x 11,611.90 x75 x 11,5)180 X75 x 10/81150.%7011 
450 ae 300 X95 x 16 Pad aoe sine her carie 940 x90%18 (220 x75 x 18,5120 x 75 x 12,51200 x 75 x 11,5|180 x 75 x 10,0 
500 | 1220 x 75 x 19,51200 x 75 x13 fox 95 x16 290 x 90x 15 270 x90 x 14 240 x 90 x 13,5120 x76 X 14,5)220 X75 x 12,5200 x75 x12 
560 | 240 x 90 X13 220 x75 x 14 1020 x 75 x18 [s00 x95 x16,3280 x90 x 1 270 x90 x 14,5150 x 90 x 14 250 X 90 x 12,5220 x 75 x18 
680 | 270 x 90 X 13,5 240 x 90 x 13,5220 X75 x14 220 x75 x 18,5180 X 95 X17 290 X 90 X 16 280.90  14,51850% 90X15 240 X 90 X 13,5 
700 : 280 x 90 x 15,51270 x 90x14 [240 x 90x 14 240 x 90 X 12,5/220 x 75 x 18 f100 x 99» 17,}800 x 95 15,5280 x 0 x 15,9270 x 90x 14,5 
775 300 X 95 X 16,5/290 X 90 X16 |280 x 90 x 13,5/270 x 90 X 18 230 x 90 x 13,51220 x 75 x 18,5)220 X75 x13 bx 99 «16,9200 90> 16, 
855 | 300 X 95 X 17,5/300 x 95 X 15 280 x 9015 25090 X15 250 x 90 x 18,0)280 x90 x14 220 X 75 X 18,5/220 x 75 X 18 
940 | 300X95X18 |300X95X16 |280x90 x 15,5|280 x 90x14 |270xX90X13 2409013 22075 x 14,5 
1085 | 300 X 95 X 18,5|300 X 95 X 16,5290 X 90 X16 [280 X 90 x 14,5)270 x 90 x 14 240 x 90x14. 
140 8 z ~ |g00x 95x17 [290 x 90 x 16,51280 x 90x15 [280 x90 x14 
1250 : ; : 300 x 95X17. 290 X 90 X 16,5|280 x 90 X 15,5 
1370 | , om ; 300x 95x18 300 x 95x17 300 x 95 X 15, 
1510 2 SE 300 x 95 x 18,51800 x 95 X17 
1655 | "| f 2 j : Ke 

1810 | a | aa 1 =4 
ol ea a ee 7 | eh 
2140 | | : ar ian 

2320 | ee! i 

2510 Pas fe oee nee 

: | eae : — 
| et 
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DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, 
BULB ANGLE FACE BARS. 


DEPTH AND THICKNESS OF GIRDER. 


TABLE 17 


(SEE CONTINUATION.) 


VALUES OF 
s? x B x H mm. mm. mm. mm. mm. mm. mm. mim, 
585 x 12 560 x 12 585 X 12,5 610 X 12,5 635 x 12,5 660 X18 685 X18 710 X 18,5 
165 LA | 
—_—— I | = na _ _ a — — 
190 | | 
_ | | _— — — — ——_— — ———-. —— 
225 tie 
= | | : saiiac 7 
260 «|, 
300 | 
345 = 
aioe 
—_= 4 
395 | 2 |150x70x 8,5| 
a ee ye 
. 7 b 
450 | |150X70X11 |150x70x 8,5 
SS ES eae = a - 2. 
500 | 418075 11,5|170 X75 x 10,5|150*70x10 |150x70x 8 
560 200 X75 X12,5/ 190% 75X11 |180X75X10,5|170X75x10 |150x70X 8,5 
630 220X75xX14 | 220X75X12,5|/200*75 x12 |190X75xX11 |180xX75x10 |150X70x10 |150x70x 8 
700 250X90X14 | 240 X90 X 12,5 | 22075 X 13,5 |22075X 11,5 19075 X11 | 18075 x 10,5}170X75x 9,5)150x70x 8,5 
775 280X90X15 |270xX90xX14 |240x90x14 | 240 90X 12,5|220X75x13 |200X75X12,5)190X75x11 |170x75x11 
855 =| V)300x95X16,5|300X95X15 | 280 x 90 X 14,5 | 270 x 90 X 18,5 | 240 x 90 x 18,5 | 220 X 75 X 14,5 | 22075 X13 | 200 X75 xX 12,5 
eS Be eet aise aaa ae Soe 
940 A | 220 x75 x 18,5 | 220 X 75 x 12 [300 x95 x 16,5 290X90X16 |280xX90X15 |270X90x14 | 25090 x 18,5 | 240 x 90 x 12,5 
230 X90 X 18,5 |220X75X14 |220x75 x18 | 30095179 300 X90 X16 |290X90xX16 |280x90x14 |270x 90x 13,5 
270 x 90 x 14,5 300 X 95X17 |290xX90x17 | 280x90x15 


280 X90 X15 


240 X 90 X 13,5 


250 X 90 X15 


240 X 90 X 12,5 | 220 X 75 X 18,5 | 220 x 75 X 11,5 


240 x 90 x 14 


230 x 90 x 14 


Db 


230 x 90 x 14 


220 X75 X18 


300 x 95 X18 


300 X 95 X 16,5 


220X75 X11 


220 X75 X13 


240 x 90 x 14 


270 X 90 X 15,5 


280 x 90 X15 


290 X90 X 15,5 | 280 X 90 x 14,5 |270X90X14 | 2509014 | 2509018 | 23090 x 14 220 X75 X 13,5 
: 300 x 95 x 16 ann een xte®| 280 X 90 x 14,5 | 270 x 90 x 14 270 X90 X13 240 x 90 X 18,5 | 240 x 90 x 12,5 
la 800 x 95 x 18 300 x 95 X 16,5 290X90X16 | 28090 15,5 SARIS 14,5 |270X90X14 | 270x90x13 
5 2 
: 300 X 95 X17,5|300X95X16 | 2990x9016 |280x90X15 |280x90x 15 
8 avs 300 X 95 X 18 300 X95 X17 rer cl 290 x 90 x 16 
\| : : | : 300 x 95 x 16,5 


300 X 95 X 18 


290 X 90 X17 


300 X 95 X 17,5 


VALUES OF 
s*xBxH 


288 


DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, 
BULB ANGLE FACE BARS. 


mm. 


735 X 13,5 


760 x 14 


mim. 


785 X 14 


DEPTH AND THICKNESS OF GIRDER. 


mm. 


815 x 14 840 x 14,5 


mm. | 


mm. | 


865 X 14,5 


TABLE ay 


mm. 


890 x 15 


(CONCLUDED.) 


mm 


91515 


450 a 
500 |g 
a —— - wee —_ — -_ = 
560 «| # 
— A — _ a —E 
<2) 
ES 
z x ad il 2 we ot Wr 
n 
700 
te k : Bhd. 
775 || |150x70x10 |150x70x 85 
855 190X75X11 |170X75x11 |150x70X10,5 
940 220X75X18 | 200X75X12,5/190x75x11 | 180X75x10,5/170X75x 9,5|150x70x 8,5 
1085 | | | 25090 18,5 | 22075 x 14,5|220x 75x13 | 20075 X12,5|190x75x11 | 180x75x10,5}170X75x 9,5|150x70X 8,5 
| — = _ - _ ~ — — —_ 
1140 | |_| 280 90x 18,5/ 250 x 90x 14,5 | 2409013 | 220*75 x 14,5 | 220 X75 x 12,5|200*75 x12 |190x75x11 | 180x75x 10,5 
| 
rae ea skies Lt ae 
1250 || |290x90X16 |280x90X14 |270x90X14 |240x90X14 | 24090 12,5] 220 x75 x 18,5|220X75x12 |190x75x12 
| te e 3 (am eae eos: a 
1370 | y |800 X95 X16,5/300X95xX15 | 290x90X15,5|280x 90x18 | 250x90x 14,5|250x90x13 |220x75x14 | 220x75 x 12,5 
1510 «| A 220 x76 12,5] 800% 95x17 290X90X17 | 290x90X15,5 | 2809014 |270x90x13,5/240x90X14 | 240x 90x 12,5 
1655 2409012 | 22075 x 13,5 22079 x 11,8 | 300 x95 x17. 2909017 |290x90x16 |280x90x14 |270x90x14 
1810 |} |250x 90x14 | 280 x 90 x 14,5 | 220 x75 x 14,5 | 220 X75 X 18,5 220 X75 x:1,5| 900 x09x17. 290X 90X17 | 290x90x 16 
(eenseia ) | aac i ks gral Bad hoenain< of ae tees! h CEaR AM |. a sd 
1975 | % | 280x90X 14 | 270 X 90.X 13,5 | 240 x 90x 14 | 230 X 90 x 14,5 | 220 X75 X 14,5 | 220 X75 x 13,5 22075 11,5| 800 x99 x 17,8 
SS gd Micali beaiat selene! Wiest Ss Bak By itaaeabes TS : 
2140 |B | 2909016 28090 14,5) 270x 90x14 |270x 90x13 | 240X90X14 | 280 X90 x 14,5 | 220 x 75 x 14,5 | 220 x 75 x 18,5 
2820 |B | 800 X 95 X 16,5, 290 x 90 x 16,5 | 280 x 90 x 15,5 | 280 x 90 x 14,5 | 270 X 90 x 14,5 | 270 x 90 x 18,5 | 240 X90 X14 | 280 x 90x 14,5 
° ----— = EEE —E———EE - -| —_-—-— $$} —________ 
a } | 
2510 | 300 x 95 X 18,5 | 800 X 95 X 17,5 300 X 95 x 16,5 | 290 x 90 X 16,5 | 280 X 90 X 15,5 | 280 X 90 x 14,5 | 270 X 90 x 14,5 270 x 90 x 13,5 
— | — — — — — _ — —__—_———_ ——— — = —- - — — a 
27380 | | 300 X 95 X 18,5 | 300 X 95X17 | 300 X 95 X 16,5 | 290 x 90 x 16,5 | 280 x 90 X 15,5 | 280 x 90 x 14,5 
. pac s ; 
2985 | |, | 800 x 95 X 17,5 | 800 x 95 x 16,5 | 800 x 95 x 15,5 
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SHELL PLATING. 
FULL SCANTLING VESSELS. 


TABLE 18 


vines Eon Das ene THICKNESS OF SHELL PLATING. 
Joona, | mam | Mapemmmam | Owen ain mem | ee | TEESE | eam 
LxD ais mor feast At Ends. For prensth | atends, | Fordtength | atunas, | For Zhength | at Ends. og 
= ms = = Bas kid as = | 
75 890 9,5 8,5 7,5 6,5 7 6 fi 6 
100 915 10 9 8 7 7,5 } 6,5 iy 7,5 6,5 
ins 940 10,5 9,5 8,5 7,5 8 7 8 f! 
175 965 11 : 10 9,5 8,5 8,5 7,5 8,5 7,5 
225 990 11,5 2 10,5 10 9 9 ; 8 2 8 
270 1015 12 11 10,5 9,5 9,5 8,5 9,5 8,5 
825 1040 12,5 11,5 ii 10 10 9 10 9 
390 1065 13 12 12 10,5 10,5 9,5 10,5 95 
455 1090 13,5 12,5 12,5 11 fs 9,5 aE 9,5 
525 1120 14,5 13,5 13 11,5 11,5 10 11,5 10 
600 1145 15 14 13,5 12 12 10 12 10 
680 1170 16 14,5 14 12,5 12.5 10,5 12-5 10 
760 1180 17 15 14,5 12,5 13 10,5 ; 13 10,5 
845 1195 17,5 15,5 15 13 13:5 ja 13,5 10,5 
930 1220 18,5 16,5 h 14 11 = 14 . 10,5 
1020 1230 Ve 17 ; 14,5 11,5 14,5 11 
1115 1245 20 17,5 15 ; 11,5 . 15 11 
1210 1270 20,5 18 15,5 ; 12 15,5 ; 11,5 
1300 1295 21,5 19 16,5 12 16,5. 11,5 i 
1400 1320 22 19,5 17,5 12,5 17 115 
1505 1845 22,5 20,5 ; 18 12,5 17,5 } 12 
1615 1370 28,5 21 18,5 13 18 12 
1730 1395 24 21,5 19 13 18,5 a) 12,5 21 
1840 1425 25 22 ; ‘ie 19,5 : eee; 19 12,5 22 
1960 1455 25,5 22,5 20 14 19,5 13 
2080 1485 26 20 ; 21 14 20 13 23 
2210 1515 27 24 21,5 14,5 20,5 13,5 
2340 1545 28 25 22 ; 15 21 ‘i 14 24 
2480 ia . 
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SHELL PLATING. ema: 
COMPLETE SUPERSTRUCTURE VESSELS. TABLE 1o 
THICKNESS OF SHELL PLATING. : 


FIRST 
BREADTH OF THIOKNESS OF THICKNESS OF 


LONGI- AKE 
FLAT PLATE GARBOARD STR. 
From Flat Plate Keel From Upper Turn of 
TUDINAL KEEL AND | cM Lise WITH BAR KEEL. or Garboard Strake Biige to Strake 
NUMERAL. aneewod to Upper Turn of Bilge. Below Sheerstrake. 


LxD da For ? Length For 4-Length | For 4-Len) 
TR -Leng -Length For 4-Length 
Amias. At Bods | Amida: oe 1 Atmnds, | Po btase oe 


mim, mm. mm, | mn. mm, mm. miu. 


11 10 10 9,5 9,5 § 9,5 


10,5 10 


TOPSIDE 


= 


SCANTLI 
FULL SCANTLING VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


, 


NGS. 


TABLE 20 


(SEE CONTINUATION.) 


BREADTH 10 
OF THICKNESSES FOR 4 LENGTH AMIDSHIPS. en iee 
| UPPER DECK. 
FLUSH DECK VESSELS. EB: 3 
strate | | -| "Secogee’ || $8e 
Sheer- | pelow | When Two Decks are Fitted. — Three Decks Plate, Deck ae ae E 
and wa wtrake. Sheer- When One Deck is Fitted, SAF EO LB SOS | a Tie Plates Sige i 
ane 2 | | ‘oo Tt Tie Plates. reas ee - of Steel. 100 per Gent. E 2 ge 
_— | | Stringer Plate. | Deox Plating. | Stinger Plate. Bodo ora bed ber a gd bo aaa hg aa 
| a | a | on. =m. a, Tain. ame lite [ma me eee pm] moh 
1015 7 7 | 880X 7,5| 255x 7,5 0,5 
185 1015 | 715 7,5 | 380X 7,5 “O65 x 7,5 i : 0,5 se ae 
230 i010! | 75° 7,5 | 405 7,5 955 x 15 ; 0,5 6: 
980 in| =6| 8 | 8 “430x 7,5 255X 7,5 ate J REL gg 1 |e 
325 10} =| 8 | 8 | 455x 8 | 255x 8 ; ot ake f 05 | a 
- 370 1065 | 8,5 | 8,5 | 480x 8 ‘| o55x 8 | mas | ae 05 ee 
: 420 | 1065 86 | 8,5| s10x 8 | 255x 8 " Bei, WR ok 
465 1090 9 | 9 | 585x 8,5] 255x 8,5 | 0,5 nes. 
535 1090 9 9 | 585x 85| 280x 8,5 | 0,5 a 
605 1120 9,5| 9,5 | 685x 9 | 305x 9 : xs. 1 : 
675s 1120 9,5] 9,5 | 685x 9 | 330x 9 : 1,5 
745 | 1120 10 | 10 | 760x 9 | 355x 9 ‘7 ae Tar Yo 
835 | «1145 10,5 | 10,5 | 815x 9,5| 380x 9,5 ae wey 
930 | 1145, “1145 | 10,5 | 10,5 | 865 x 9,5 405 x 9,5 i ies 3,5 |7,5| 8 
1020 1145 {1145 | 11 | 11. | 965x10 | 480x10 a adage 8 aaa ee 75/8 
1115 1170 | 1145 | 115 1 1065 X10,5| 510 x 10,5 1065 x 10,5 305 x 10,5 85 = 4 7,5 4 
1210 1170 | 1145 | 12 | 11,5 |1120x11 | 510X11 |}1065x11 | 355x11 8,5 SES iI | ane 4,5 ; 7,5| 8 
1300 | 1170 | 1145, 12,5 | 12 1220 x 115 585 x 11,5 1065 x 11,5) 405 x 11,5 9,5 4,5 |7,5 cn 
1395 1195 | 1145 125 12 |1270x12 | 635x12 1120 x 11,5 455 x 11,5 TH oe. E t] ee agen 7,5 ls | 
485 | 1195 | 1145 | 13 12,5 ye7ox12 | 710x12 | 1145x192 | 510x12 | 10 | | j 54D 7,5 85 
1580 | 1195 | 1145 | 13 “125 1320 x 12,5| 815x 12,5 || 1220x12 | 585x12 “10 5,5 1b 85° 
1670 | 1220 | 1145 13,5 | 13 | 1395 12,5 940 x 12,5 1270x125 710 x 12,5 10,5 10 55 (7,5 85 
1765 | 1220 | 1145 “43,5 13 |1395x 12,5 1195 x 12,5 || 1345 x 12,5 865 x 12,5 10,5 ir 5,5 «|8 | 8,5 
1860 | 1220 | 1170. “13,5 Gnas 10,5 | 7,5 ; 10,5 7,5 10,5 10 35 |8 | 9 
1950 1290} 1195 | 14.-| 13,5] 11,5 | Ton ae ot is | eo 
2045 1220 | 1220 | 14 13,5 12,5 ls |o. 
2135 1245 | 1245 , 145 ‘uu | soas | 
2230 1245 | 1270 | 14,5 | 14 13 
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TOPSIDE SCANTLINGS, taste 20 
FULL SCANTLING VESSELS. (SEE CONTINUATION.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


BREADTH 10 
OF | THICKNESSES FOR 4 LENGTH AMIDSHIPS. 


SECOND UPPER DECK. 


Minimum for Unsheathed 


ITUDINAL 
LONGITU | FLUSH DECK VESSELS. 


NUMERAL. | sheer- Strake ariatinmacras S 


Stringer 
“ When Two Decks are Fitted. When Three Decks| Plate, Deck 
strake Sheer: below are Fitted. Plating and 


! 
| 
| 
Stri | | —_— -_-- 
Lx(B+D) ec 2 When One Deck fs Fitted. mea MED 
| 
i 


and strake. Sheer- 
| for Vessels 
Plate. and Deck of Stringers and 2nd Deck of Steel. || 2nd and 8rd Decks| paying 


| Strake | strake. 


Deck Openings. 


Tie Plates. 
| of Steel. 100 per Cent. 
a Sade = — ee Super- 


Stringer Plate. | Deck Plating. || Stringer Plate. | Deck Plating. gate pana Peri. Pincha i i ties 


of Deck Openings. 
Deck Plating abreast 


Deck Plating within Line 


E 


mun. seit nm | mm, N mm, mm, 3 4 a min. 


1295 i 13,5 13 8,5 5 3,5 


co 
cn 5 
© 


3,5 


as 
or 


3060 


3200 


3340 


3480 


3620 


3760 


3900 


1320 


1345 


1345 


13405 


1370 


1370 


19,5 


20,5 | 20,5 


21,5 | 21,5 


Oe ee ee ee, 


=v) 


SECOND 


Lx(B+D) 


280 
325 


370 


420 
465 


535 


LONGITUDINAL 


Strake 


Sheer- 
Stringer 
and 
Plate. 
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TOPSIDE SCANTLINGS. 


When One Deck is Fitted. 


Stringer Plate. | 


mun. 


880X 7,5 


| ‘Tle Plates and 
Deck Plating. 


255X 7,5 


THICKNESSES FOR 4 LENGTH AMIDSHIPS. 


FULL SCANTLING VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK, 


11 


UPPER DECK. 


FLUSH DECK VESSELS. 


When Two Decks are Fitted. 


2nd Deck of Stringers and 
Tie Plates. 


Stringer Plate. 


Tie Plates and | Stringer 


Deck Plating. 


mm. 


mm, 


mm. 


405X 7,5 


430 8 


455x 8 


480 8 


255xX 7,5 
255x 8 
255x 8 
255x 8& 


510 8,5 


255 8,5 


560 8,5 


610x 9 


255 X 8,5 


255xX 9 


660Xx 9 


280x 9 


710x 9 


305x 9 


760X 9 


815 x 9,5 


1145 | 11 


890 x 10 


965 x 10 


330 9 


355 x 9,5 


380 x 10 


405 x 10 


1145 


1145 | 12 


1015 X 10,5 


| 
455 X 10,5 


1120 x11 


510 X11 


1145 


1145 | 13 


1270 x12 


1195 11,5) 510X11,5 
635 X 12 


1345 x 12 


1065X11 | 405x111 
1090X11 | 480x11 
1145 X 11,5} 610 11,5 


1145 | 14 


1170 | 14 


1195 | 1145 | 13 81512 |1195x12 | 660x12 
1195 | 1145°} 13,5 1395 X 12,5) 990X12,5 | 1270 X12,5| 710 12,5 
1195 | 1145 | 18,5 11 


TABLE 20 


(SEE CONTINUATION.) 


E | Deck Plating within Line 


When Three Decks 


Minimum for Unsheathed: 
Deck Openings. 


Deck Plating abreast 


of Deck Openings. 


1220 | 1170 | 14 


1220 | 1195 


1220 | 1220 


1245 | 15 


1270 


1245 


1245 


15,5 
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TOPSIDE SCANTLINGS. 
FULL SCANTLING VESSELS. 


TABLE 20 


(SEE CONTINUATION.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


BREADTH : 11 
oF THICKNESSES FOR } LENGTH AMIDSHIPS. 
SECOND UPPER DECK. 
LONGITUDINAL (Tf : : FLUSH DECK VESSELS. g |8 
aay: ie seed When Two Decks are Fitted. When Three Decks ee a iy 
Lx(B+D) se a ony a When One Deck is Fitted. i _ emt _| "tie Plates BE ae 
stmaxe | wel and Deck of Stringers and | »n4 Deck of Bteel. || 2nd and 3rd Decks having FF ane 
cis Stringer Plate. | Deck bicthin Stringer Plate. | Deck Plating. | Stinger | poet Oelnen | Satine strnctures ¥ a 
Seenmaes rar am a a mm. mm, mm. mn. mm. mm. mm mm, mim, mm, mm. mm.| mm. 
2370 1245 | 1295 | 16,5 | 15 14,5 12,5 14,5 10,5 14 8 13,5 7,5 3,5 8,5) 9,5 
2510 1945, 1320 “a7 15,5 : 1b say. ; : 13,5 15 “ti 115 , “5 : 8,5 || 15 7,5 38,5 yr 
2650 “1270. "1345 17,5 A 15,5 “1b 14,5 15 ; “125 7 15 9,5 | 15 
2785 1270 | 1370 | 17,5 16,5 15,5 15,5 15,5 13,5 15,5 | 10 15,5 
2925 1270 | 1895 | 18 17 } ot 16,5 7 ; 25.5; 21 15,5 
3060 ff 1270 1420 | 18 17 17,5 17,5 16 11,5 | 16 
3200 1270 1450 | 18,5 17,5 18,5 18 16,5. |.22,5 16,5 
3340 1270 1475 19 17,5 ; “19 on i 19 ie: z Ly 13,5 1b 
3480 1295 1500 19 17,5 19,5 19,5 oF 17 14,5 ite 
3620 : 1295 1525 |° 19,5 | 18 ‘ 20,5 ; 20,5 : 17,5 15 17,5 
3760 = 1295 | 1550 | 20 18,5 21 21 17,5 16 17,5 
3900 1295 | 1575 | 20 18,5 : 22 22 : f 18 17 18 
4040 1295 1600 20,5.| 19 22,5 22,5 18,5 | 17,5 is 
4180 1320 1625 21 19,5 23,5 23,5 19 { 18,5 || 18,5 
4320 1320 1650 21 19,5 : 19,5 19,5 18,5 
4460 | 1820 | 1675 | 21,5 20 20 | 20 | 19 
4640 1320. 1725 | 21,5 20,5 ‘ ‘ 21 21 19,5 
4830 1345 1755 ; 92 20,5 i_ ; ; 21,5 21,5 20 
5020 1345 1780. 22,5 | 21 ; ' 22 22 20,5 
5200 1345 1830 | 23 21,5 ¥ 7 ; ‘4 22,5 22,5 21 
5390 1370 1880 93 - 21,5 ' 23 23 21,5 
5570 “1370 1930 23,5 22 i ; we 24 24 22 
5760 1870 1955 28,5 | 22 ; 24,5 | 24,5 | 238 
5950 ; 1895 2005. 24 22,5. ; 25,5) (25,5) |p 28,5 
6130 1395 2030 . 24,5 23 i 26,5 | 26,5 |} 24,5 
6320 1420 | 2055 24,5 23 27 27 25 
6500 1420 | 2110 | 25 23,5 — 28 28 26 


996 
TOPSIDE SCANTLINGS. TABLE 20 
FULL SCANTLING VESSELS. (SEE CONTINUATION.) 


Te ee ee eT Re fe ae oe RET EMG ASeSee, ST are Se oe ae Se ee eel 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH 12 
oF THICKNESSES FOR } LENGTH AMIDSHIPS. 
SECOND UPPER DECK. 
a FLUSH DECK VESSELS. | E 3g 
NUMERAL. Sheer- Strake —— if 3 g 4 g 
\ ec aisks oar gieer> |) paow When Two Decks are Fitted. wee ee a3 238 
Ex(B4 Dye. sneer |\ aheee When One Deck is Fitted. pe Tie Plates wes 
Plate, , 2nd Deck of Stringers and ain Deck ct atear: \l'ana und aca Deeks fox Veusels #S 836 
Strake strake. le Plates. of Steel. | 100 per Coat E g ae 
| ' = " | 7 aper- e oO 
ae | stringer Piste. | Decy Pissing, || Stringer Pinte. | De piarsten® | Sine | pitt, | Swanger | peck, | structures. | 3° as 
‘a mim. mnim, lum, mann mm, 4 mm. min. mm. mm, mm, mm, mm, mm. | mm. nm. 
140 1015 7,5 | 7,5 | 405% 7,5| 255x 7,5 0,5 
185 1015 7,9 7,5 | 480 7,5) .255x 7,5 0,5 
230 1040 8 7,5. | 465'X 80) 255 x 8 0,5 
. 280 1040 8,5 8 480 8 255X 8 0,5 
325 1040 8,5 8 535 X 8,5] 255 8,5 0,5 
370 1065 9 8,5 | 585X 8,5) 255 8,5 0,5 
420 1065 9,5 - 635x 9 255 9 0,5 
465 1090 10 9,5 | 685x 9 | 280x 9 0,5 
535 1090 10 9,5 | 735x 9 | 305x 9 0,5 
605 1120 LO;5. |ieekO 785 X 9,5| 330xX 9,5 1 
675 1120 10,5 | 10 840X 9,5] 355x 9,5 1,5 
745 1120 11 10,5 | 915 9,5) 880x 9,5 2 
835 1145 1D, |. 1 965 x 10 405 X 10 2,5 
930 1145 | 1145 | 11,5) 11 1015 x 10 455 xX 10 38,5 Tol § 
{ 1020 1145 | 1145 | 12 11,5 | 1065 10,5 | 510 10,5 4 75? 8 
4 : sc z = S sae 
1115 1170 | 1145 | 12,5 | 11,5 |1120x11 560 X11 1065 X11 430 x 11 9,5 4,5 7,5| 8 
1210 1170 | 1145 | 13 12 1195 X 12 560 X 12 1120x11 480 x 11 9,5 4,5 7,5) 8 
1300 1170 | 1145 | 18,5 | 12,5 |127012,5| 635 x 12,5 || 1170 11,5} 610 11,5 9,5 5 7,6) 8 
1395 1195 | 1145 | 18,5 | 12,5 |1870X*12,5| 815 x 12,5 || 122012 660 X 12 10 5 § 8 
1485 1195 | 1145 | 14 13 1475 X 12,5} 990 x 12,5 || 1820x12,5| 71012,5 | 10 5,5 8 | 8 
1580 1195 | 1145 | 14 13 12,5 7,5 10,5 7,5 10 3,5 8 8,5 
P 13 
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TOPSIDE SCANTLINGS. taste 2O 
FULL SCANTLING VESSELS. (SEE CONTINUATION.) 


| | PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. F 
BREADTH 12 ; 
OF THICKNESSES FOR 4 LENGTH AMIDSHIPS. ¢ 
SECOND UPPER DECK. 
6) FLUSH DECK VESSELS. g |3, . 
NUMERAL. | sheer- Strake ; a pictares ita #2. 
strake Sheer- below When Two Decks are Fitted. babar | peaks Serato Ee a8 
Lx(B+D) ana Stringer a Shear: When One Deck is Fitted. j " ||] Tle Plates Ea #3 
Plate. | and Deck ofStringersand | 514 neck of Steel. || 2nd and srd Decks ——— Bx | BES 
| Strake | | strake. Tie Plates. | of Steel. | 100 per = 3 2 gee 
| 7 ; ; 7 Super- | % 2 | 990A 
| saelaw: | | Stringer Plate. | Deck Plating. | Stringer Plate. | Deck Plating. | pong Salaun. mg | Baking: structures. by zn 
mm, mm, miu, mun, lula, uuu, miu, mm. mu, “mm, || mm, mm, mm, mm.; mm. 
2370 1245 | 1295 | 17,5 | 15,5 15,5 13 15,5 11,5 15 9 14,5 9 4,5 9,5) 9,5 
2510 1245 | 1820} 18 16 16 14 16 13 15,5 | 10 15 9,5 4,5 9,5) 9,5 
2650 1270 | 1845 | 18,5 | 16,5 16,5 15 16 14,5 16 11 15 10,5 4,5 9,5 
2785 1270 | 1870 | 18,5 | 17 L7 17 16,5 15,5 16,5 | 11,5 15,5 | “11 4,5 9,5 
2925 1270 | 1895 | 19 17,5 18 18 17 12 16:57) Wed 5 10 
3060 1270 | 1420] 19,5 | 17,5 19 18,5 L7H | “2,5 17657) 455 5 10 
3200 1270 | 1450 | 20 18 19,5 19,5 18 13,5 18 12,5 5 10 
3340 1270 | 1475 | 20,5 | 18,5 20 20 18 14,5 18 13,5 5 10 
3480 1295 | 1500 | 20,5 | 18,5 21 21 18,5 | 15 18,5 | 14,5 5 10,5 
3620 1295 >) 1525 | Lo 22 22 18:5 | ale 18,5 | 15 5 10,5 
3760 1295 | 1550 |} 21,5 | 19,5 | 19 17 19 15,5 5 aici 
3900 1295 | 1575'| 22 19,5 19 18 AK! 16,5 5 10,5 
4040 1295 | 1600 | 22,5 | 20 19,5 | 18,5 19,5 | 17,5 5 11 
1320 | 1625 | 23 20,5 20 19,5 20 18 5 11 
1820 | 1650 | 23 20,5 20,5 | 20 20,5 | 18,5 5 11 
1320 | 1675 | 28,5 | 21 20,5 | 20,5 20,5 | 719 5 i: 
1320 | 1725 | 238,5-| 21,5 21,5 | 21,5 21 20 5 11,5 
13845 | 1755 | 24 21,5 22 22 21 21 ) 11,5 
1845 | 1780 } 24,5 | 22 23 23 21,5 | 21;5 5 Es) 
1345 | 1830 | 25 22:5 24 24 22 22 5 11,5 
1370 | 1880 | 25 22,5 743) 24,5 23 23 ‘i] 185 
1370 | 19380 | 25,5 | 28 25.51) Bao 24 24 5 12 
1870 | 1955 | 25,5 | 28 26,5 | 26,5 25 25 5 12 
1395 | 2005 | 26 23,5 28 28 25,5 | 25,5 5 12 
1395 | 2030 | 26,5 | 24 29 29 26,5 | 26,5 5 12,5 
1420 | 2055 | 26,5 | 24 30 30 27,5 | 27,5 5 12,5 
1420 | 2110 | 27 24,5 31 31 28,5 | 28,5 5 12,5 
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TOPSIDE SCANTLINGS. TABLE 20 
FULL SCANTLING VESSELS. (SEE CONTINUATION.) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
13 
THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
UPPER DECK. 
FLUSH DECK VESSELS. re r | 
i cndnueanaiad |. 1 hmaenea aoe a8 ity 
= iatow When Two Decks are Fitted. Ba| ada 
Lx(B+D) and es strake. | Sheer- When One Deck is Fitted. +} "Tie Plates BR pee 
straxe | 7 oie nd Deck of Stringers.and | 9nq Deck of Steel. | a and sra eos) Caine eH ay 
eel ied oaagerrase | SEER | omnser ave | BeEeiman® [ung] obey, | Aner | Ba, | mere | 9) 8 
mm. mm. mm, mm. mm. mm, mm. | mu, —mm, | mm. || mm | mm, | mm. mm. | mm. 
140 1015 8 8 | 480x 7,5| 255x 7,5 0,5 
185 1015} | 85| 8 | 510x 8 | 255x 8 Bt 0,5 rae 4 
230 1010. 8,5 | 8 “560x 8 | 255x 8 Tm mie ecco: oe | 
280 1040! | 9 | 85 | 10x 8,5| 255x 8,5 qe 0,5 Foape 
325 1040 9 8,5 | 610X 8,5| 255x 8,5 0,5 ; 
370 1065 95/9 | 660x 9 “255x 9 1 a mie 
420 | 1065 10 | 9 | 710x 9 | 255x 9 ot Ag é 0,5 * 
465 1090 10,5 | 9,5 | 760X. 9,5| 280x 9,5 ; 0,5 ‘ 
f 535 1090 10,5 | 9,5 | 815x 9,5| 305x 9,5 ’ 0,5 
605 1120 11 | 10 | 865x10 | 830x10 | &0 ats 
¢ 675 1120 | “11 | 105 | 915x10 | 355x10 1,5 
745 | 1120 11,5{ 11 | 990x10 | 380x10 oa 2 1 
! 835 1145 12 | 11 |1040x10,5| 405 x 10,5 25 ct ae 
; 930 iivadeniien een ba 1 + 42.) | 4. | ap 75) 8 
| 1020 1145 | 1145 | 18 | 12 | 1090x115] 510x 11,5 a. “Togas (75) 8 
1115 1170 | 1145 | 13,5 | 12 |1170x11,5| 560x11,5 |1065x11 | 455x11 | 10 45 lgeibe 
7 1210 1170 | 1145 | 14 | 12,5 |1290x12 ‘\5g5x12 |1120x11 | 585x11 | 10 rd 4,5 |7,5| 8 
1300 1170 | 1145 | 14,5 | 12,5 1270 x 12,5| 76012, || 1170 x 11,5 "685 x 11,5 10,5 i [es 5 7.8 | ot 
1395 1195 | 1145 | 15 | 18 |1370x19,5| 84012,5 | 1245x12 | 735X12 | 10,5 Aleit i 5 8 | 8 
1485 . | 1195 | 1145 | 15,5 | 18,5 11,5 75 Ot; ~ 10,5 7,5 | 10,5 385 |g | 8 
1580 1195 | 1145 | 16 | 14 12,5 7,5 11,5 7,5 in) eet “aa |W | 35 8,5 85 
Cet Pea lmaylbie | he |e | om | ots ean oem Dee 35 |85| 85 
1765 "1220, 1170 | 17 14,5 14 fy 85 | 13,5 a 1,5 ; “415 “7p | a Tow Ff 85 8,5 | 8,5 
1860, | 1220, 1170 | 17,5 49 1b 9 45 | 8 ” age Lm hea lorem | [anes 
1950 1220} 1195 | 18 | 15 15,5 9,5 15 8,5 13,5 | 7.5 | is | 75 | 4 9 | 9 
2045 1220 | 1220 | 18,5 | 15,5| 16 ee a at 9 145 | 75 | 14 76 | 4 9,5| 9,5 
2135 1245 | 1945 | 19 | 16,5 16,5 1,5 | 165 9,5 15,5 | 8 45 fe peas 9.5/ 9,5. 
2230 1245 | 1270 | 19,5 | 17 17 12 17 10 | 16 9 | 16 8,5 | 4,5 19,5) 9,5 


a a Sees ee 
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TOPSIDE SCANTLINGS. TABLE 20 


FULL SCANTLING VESSELS. (SEE CONTINUATION.) 
| PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH 13 
or THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
SECOND UPPER DECK. 
Peaeee sieehee FE Bat FLUSH DECK VESSELS. 2 {8 
mae aa co Pron mane sees [gH] tle 
SPOS FNS, GPM] elena | a cnn ns re | eee ei aces eee 
strake | strake. jo: AA Rooke of Rear ets SOE il ciel Deck of eset | 2nd and ord Decks ania EF ay | 
‘ve Stringer Plate. | Deck Plating. || Stringer Plate. | Deck Plating. | Stringer) Deck || Siiinger) Deck structures. e a 
mm, | mm, | mm, | mm, mm, min, mm, mm, mm, | mm, || mm, | mm, mm, | mm,| mm 
2370 1245 | 1295 | 20 17 17,5 13 17,5 11,5 17 9,5 || 16,5 9 5 9,5} 9,5 | 
2510 1245 1320 20,5 | 17,5 18 14 ; 18 “13 pei 17,5 | 10 17,5 . 5 10. 
2650 1270 1345. 21 17,5 18,5 i 15 18 14,5 ; 17,5 11 18 10,5 5 10 
d 2785 ? 1270 1870 21,5 | 18,5 18,5 16,5 ; 18,5 15,5 . 18,5 th 18,5 ae 5,5 10 
9925 1270 1395 22 19 19,5 ¥ 18 ; : 19 12,5 19 11,5 a algae 
3060 = 1270 | 1420 | 22,5 4 9 20 19 19,5. 13,5 |} 19,5 | 12,5 5,5 10,5 
3200 - 1270 1450 | 23 19,5 20,5 : 20 : 20 145° 20 13,5 5,5 10,5 
3340 =A 1270 | 1475 | 23,5 20 21 20,5 20,5 15,5 | 20 14,5 6 10,5 
3480 | 1995 | 1500 23,5 | 20,5 : 20,5 | 16,5) 20,5] 155| 6 [11 
3620 1295 | 1525 | 24 | 21 | : 215 | 17,5 | 21,5| 165| 6 iad 
3760 1295 | 1550 | 24,5 | 21 : f : 21,5 |. 18 21,5 | 17 ; 6 i 
x g200 1295 1575 | 25 21 22 18,5 || 22 17,5 6 11,5) 11,5 
4040 1295 | 1600 | 25,5 “915 22,5. 19,5 |} 22,5 | 18,5 6 11,5 
1320 | 1625 | 26 22 23 20,5 || 23 19 6 11,5 11,5 
“1820 1650 26 22,5 23,5 | 21 23,5 | 19,5 6 aa ae 
1320 | 1675 | 26,5 | 23 7 ri | 935] 21,5] 23,5] 2051 6 2 | 12 
1320 | 1725 o7 23,5 : 24,5 | 22,5 || 24 21 6 12 2 
1345 | 1755 | 27,5 | 23,5 25 | 035 | 245! 215! 6 fe lie 
1345, 1780 | 28 24 : : 25,5 “24,5 25 22,5 6 2 i 
1345 | 1830 i 28,5 | 24,5 ; ; To 26 25,5 25,5 23,5 6 2 | 12 
1370 | 1880 | 29 i 24,5 a 5 26,5 26,5 26 24,5 6 12,5 “12,5 
1870 1930 29,5 25 ; 27,5. 97,5 27 25,5 6 12,5. 12,5 
1370 | 1955 | 29,5 | 25,5 : 28,5 | 28,5 | 28 26,5 6 12,5 12,5 
“1895 2005 ; 30 . “96 29,5 | 29,5 || 29 27,5 6 12,5, 12,5 / 
1395 2030 | 30,5 | 26,5 ; 30,5 | 30,5 | 30 28,5 | 6 12,5 
1420 2055 31 27 31 29,5 6 12,5 
: 
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TOPSIDE SCANTLINGS. 
FULL SCANTLING VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


TABLE 20 


(SEE CONTINUATION.) 


THICKNESSES FOR 4 LENGTH AMIDSHIPS. 


UPPER DECK. 


THICKNESSES 
AT ENDS. 


FLUSH DECK VESSELS. 


When One Deck is 
Fitted. 


When Two Decks are Fitted. 


2nd Deck of Stringers 2nd Deck of | 
Steel. 


and Tie Plates. | 


| Upper Deck, 
also 


of Deck Openings. 
Deck Openings. 


Stringer 
Plate 


Tie Plates | 


Deck Plating abreast 


Deck 


Stringer 
Plates at 
Ends of 


Thickness of 
Tie Plates 
at Ends. 


mm. 


510X 7,5 


Stringer Stringer 
and Deck 
Plate. Plating. Plate. |Plating. 
mm. mm, mm, mm, m, mm, | mm, 


= | Deck Plating within Line 
~ |Minimom for Unsheathed 


305 X 6 


560X 8 


305 X 6 


610Xx 8 


660 X 85/255 8,5 


| 380 x6 


355 X 6 


660X 85/255 8,5 380 X 6,5 
‘1c 710X 9 | 405 x 6,5 
PT eb igh 760x 9 4 4307 
815 x 9,5 | 4557 
865 Xx 9,5 ' 510 X 7,5 
915 x10 | 585 x8 
965 x 10 585 X8 
1015 x 10,5 ; 635 X 8,5 
5 1065 X11 oa 660 X8,5 
a5 | 1145, 1120 X 11,5 685 x8,5 | 
1145 1120 x 12 sae 710 x85 
1145 1170 x12 1065 x11 [455x11 | 10 735 X 8,5 
1145 1920x12 1120x11 |535x11 | 10 | 760 8,5 
1145. 1270 X 12,5 1170 X 11,5/635 x 11,5 10,5 ; 785 X 8,5 
1195 | 1145 1395 x 12,5 1270 x12 |760x12 | 10,5/ lsisx9 | 
1195 | 1145 11,5 10,5 7,5 | 10,5 840x9 
1195 | 1145 13 E 11,5 7,5 art 840 x9 
1220/1145 13,5 12,5 7,5 | 11 8,5 | 865x9 
1220 176 14,5 vn 7:5 | 11,5 ; 865 x 9,5 
1290| 1170 15,5 a 4 14 13 | 890x 9,5 
1220 | 1195 re | oe 15,5 8,5 | 14 | 890 X 9,5 
1220 | 1290 16,5 16,5 9 | 155 | 890 9,5 
915 x9,5 
17,5 10,5 | 17 5) 9,5 915 x 9,5 


The thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel may be the same as the thickness 
of the side plating at the ends of the vessel. 
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TOPSIDE SCANTLINGS. 


TABLE 20 


FULL SCANTLING VESSELS. (CONCLUDED.) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH 135 THICKNESSES 
| OF THICKNESSES FOR 4 LENGTH AMIDSHIPS. AT ENDS. 
SECOND } = 
LONGI- | | er UPPER DECK. he ‘ 
| o os 
TUDINAL | | FLUSH DECK VESSELS. § |2. | 
NUMERAL. | re aa gas 7 |} I nigeas | “eenager - & ¢ d g Stringer 
vd made floc | When Two Decks are Fitted. | encase | Plate, Deck |g) 25% | Platesat | Thick- 
‘eae | Platingand | $9) 4% || Ends of ness of 
[Seringer| : When One Deck is oo 7 i Fitted. Tie Plates | F&|H%S | Upper Deck, | Upper 
Lx(B+D ) and | aoe strake. | Sheer- Fitted. 2nd Deck of Stringers aad Detect Pakvaa eck | dana sra | 1% Vessels eo 836 | also Deck 
Strake | strake. | and Tie Plates. Steel. | Denke or seat) Mn = F Eee gre * Ba) 
balaer| ———————————-——|}|--. - —-—___ ---| I Soper- | &q ada at Ends. 
Soa ol Stringer | Deck | Stringer | Deck (Stringer) Deck |Stringer| Deck | structures. | 4° | @ 8 
| Plate. Plating. | Plate. | Plating. Plate. Plating. | Plate. |Plating. Aa 5 
a a ] “mm. mm. | mm, | miu, yan. mm. mm. ini. mm, mm, mm, mm, mm, mm,| mm, mm mm, 
2370 | 1245) 1295] 21 17,5 18 13 18 12 | 17,5) 9,5||-17,5|. 9 5 9,5) 9,5 | 91510 8 
2510 1245 | 1820} 21,5] 18 18,5 14 18,5 13 18,5} 10 18,5} 9,5 5 10 |10 940 X 10 8 
2650 1270 | 1845 | 22 18,5 19 15 19 14,5 18,5/ 11 18,5) 10,5 5 10 | 10 940 X 10 8 
2785 1270} 1370) 22,5] 19 19,5 17 19,5 15,5 19,5} 11,5] 19,5] 11 5,5 10 |10 940 x 10 8,5 
2925 1270 | 1395 | 23 19,5 20 18 20 12,5 || 20 11,5 5,5 10,5' 10,5 | 965 x 10 8,5 
3060 1270 | 1420] 23,5| 19,5 20,5 19 20,5} 18,5 || 20,5) 12,5 5,5 10,5) 10,5 | 965 10,5} 8,5 
3200 1270 | 1450 | 24 20 21 20 21 14,5} 21 13,5 5,5 10,5) 10,5 | 965 10,5} 8,5 
3340 1270 | 1475 | 24,5} 20,5 21,5 21 21,5| 15,5 |) 21,5) 14,5 6 10,5| 10,5 | 990X10,5} 9 
3480 1295 | 1500 | 25 21 21,9 |) 16:5 1021,5)| 15d 6 11 /11 990 X10,5) 9 
3620 1295 | 1525] 25,54 21,5 22,5| 17,5] 22,5] 16,5 6 11 Hae 990 X 10,5} 9 
3760 1295 | 1550)! 25,5| 21,5 22,5] 18,5 || 22,5| 17,5 6 12° a 1015 X11 oo 
3900 1295 | 1575} 26 22 23 19 23 18 6 11,5) 11,5 1015 x 11 9 
4040 1295 | 1600| 26,5] 22,5 23,5] 20 23,5| 18,5 6 11,5) 11,5 1015 x 11 9 
4180 1320 | 1625 | 27 23 24 21 24 19,5 6 11,5) 11,5 |1040 x 11 9 
4320 1820} 1650} 27,5| 23,5 24,5) 21,5 |] 24,5} 20 6 11,5) 11,5 |1040 x 11 4) 
4460 1820] 1675} 28 23,5 25 22 25 21 | 6 12 |12 1040 X11 s 
4640 1320| 1725) 28,5) 24 25,5) 28 25,5) 21,5 6 12 |12 1065 X 11,5} 9 
4830 1345] 1755] 29 24 26 24 26 22 6 12 |12 1065 X 11,5) 9 
5020 1845 | 1780} 29,5] 24,5 26,5| 25 26,5| 22,5 6 12 |12 1065 X 11,5) 9,5 
5200 1845 | 1880 | 30 25 27 26 27 24 6 12 |12 1090 X 11,5] 9,5 
5390 1370 | 1880} 30,5) 25,5 27,5| 27,5 || 27,5) 25 6 12,5) 12,5 |1090 X 11,5) 9,5 
5570 13870 | 1930) 31 26 28,5} 28,5] 28 26 6 12,5) 12,5 }1090X 11,5) 9,5 
5760 [ 1120X 11,5} 9,5 
5950 1120 x 12 9,5 
6130 1120 x12 9,5 
6320 1145 x 12 955 
6500 1145 x 12 9,5 
J 


The thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel may be the same as the thickness 
of the side plating at the ends of the vessel. 


Luoyp’s Reaister or Suippinc, Lonpon.—16th June, 1927. 


a 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


10 


TABLE 2A | 


(SEE CONTINUATION.) 


| 
= 


BREADTH THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGITUDINAL oF | UPPER DECK. 
NUMERAL. Strake When Two Decks are Fitted. | When Three Steel Decks | Minimum 
| | Sheer. below = ~ = are Fitted. Deck for Un 
i US sk | 9 t 
is x (B a D) siteest strake. ee 2nd Deck it and Tle | 2nd Deck of Steel. 2nd parr ea of within *peok 
ant bereks | "Hanes (strate aia ong fea ee ae 
Pelow Soins rae | epee | Memes. |. eet, | eemae | best, Pm opeaean, 
min. mm, mm, | MIN, mm, } mm, mm, mm, mm, mm, mm. 
1170 1145 10 10 1065 X 10,5 305 X 10,5 8,5 7,5 
1170 1145 10,5 10,5 1065 X 10,5 305 X 10,5 9 7,5 
2 = | 
1170 1145 1a! 11 1090 X 10,5 305 x 10,5 9,5 7,5 
1195 1145 11,5 11,5 1090 X 10,5 330 X 10,5 10 7,5 
1195 1145 | 11,5 11,5 1120 X 10,5 355 X 10,5 10 7,5 
1195 1145 12 12 1145 X11 380 X 11 10 7,5 
1220 1145 12 12 117011 455 X11 10,5 9,5 7,0 
1220 1170 12,5 12,5 1170 X 11,5 635 X 11,5 10,5 10 7,5 
1220 | 1170 | 12,5 12,5 | 1270x12 685 x 12 10,5 10 7,5 
ate | Mee aie: — 
1220 1195 13 13 1345 x 12 815 X12 ll 10,5 7,0 
= | pt cts t ix, — 
1220 | 1220 138 13 1895 X 12,5 890 X 12,5 il 10,5 8 
1245 1245 13,5 13,5 1450 X 12,5 | 1015 12,5 11 10,5 8 
1245 1270 14 14 1525 12,5 | 1145 X12,5 11 11 8 
1245 1295 14,5 14,5 12 8 11,5 11 8 
1245 | 1320 14,5 14,5 12,5 8,5 11,5 11,5 8,5 
1270 | 1845 1b 15 13 8,5 12 11,5 8,5 
1270 1370 15,5 15 13,5 10 12 12 8,5 
1270 1395 15,5 15 14 ll 12,5 9 12,5 Bias 
— ~- ————_ oo - 
1270 | 1420 16 15,5 14,5 11,5 12,5 9,5 12,5 ae 
| 1970 | 1450 16 15,5 14,5 12,5 13 9,5 13 9 | 
ns a | Ae — - a mee | |e > = / 
i | 
| 127 1475 16,5 15,5 14,5 18,5 13,5 10 13 9 9 
1: 4 finds Santee = ee eS = | 
1295 
1295 
1295 
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TOPSIDE SCANTLINGS. taste 21 


COMPLETE SUPERSTRUCTURE VESSELS. (SEE CONTINUATION.) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
10 , 
SECOND BREADTH } THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGITUDINAL | or | UPPER DECK. 
See AL Strake || When Two Decks are Fitted. | When Taree Steel Decks Minimum 
| | — - are Fitted. for Un- , 
Sheer- | below | | boc ric ne ios 
L x (B + D) a ee an [OE ee ot eee ang 219 tnd Deck of steel. || sndanasraDecksof | within | Deck . 
Sheer- strake. eer- ates. | Steel. Line of | Plating 
strake | Stringer | dtrake ae | Des Deck abreast 
and Strake Plate. | || gtri Openings., Deck 
below. | Stringer Plate. Deck Plating. spark Pret ae: meee. Openings. 
| mm, mim, mim, mm, mn, mm, mm, mm, mm, mn. mm, mm, 
| 
8900 1295 1575 17,5 17 15 12 14,5 10 10 11,5 


ee a or en ee 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 21 


(SEE CONTINUATION.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
11 
SECOND BREADTH THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGITUDINAL oF | UPPER DECK. 
| = 
ME Strake When Two Decks are Fitted. | When Three Steel Decks Partatotiey 
Sheer below y AF | are Fitted. Deck for Un- 
L x (B + D) ar ae | 2nd Deck yaa and Tie | 2nd. Deck of Steel. 2nd and 3rd Decks of Revered > Deane 
siringer | = Téne of | lating 
Plate. strake. We... a sf =a a Di 
| stringer Plate, | Tig Piatesand | Stringer | Desk se 7 mentee epesangt 
mun, mm, mm, mm, mm, mm, mm. mm, mm. | mm, mm, 
1145 10,5 10,5 1065 X 10,5 305 X 10,5 9 | 7,5 8 
oe SS s — = | Bees. 
1145->|-—-11 ll 1065 X 10,5 305 x 10,5 9 7,0 8 
1145 11,5 11,5 1090 X 10,5 305 X 10,5 9,5 7,0 8 
1145 | 11,5 11,5 1090 10,5 | 330%X10,5 9,5 Thi Le 
1145 be, 12 1120 X11 355 X11 10 Toth 8 
1145 12 12 1145 X11 380 X11 10 7,0 8,5 
1145 | 12,5 12,5 1170 X 11,5 455 X 11,5 10 9,5 1,0 8,5 
1170 12,5 12,5 1195 X 11,5 635 X 11,5 10,5 10 (fai 8,5 
1170 13 12.5 1295 x 12 685 X 12 10,5 10 7,5 8,5 
1195 | 13 13 1370 X 12 815 X12 ibe 10,5 ee) 9 
1220 13,5 13 1450 X 12,5 890 X 12,5 ll 10,5 8 9 
1245 14 13,5 1525 x 12,5 1015 X 12,5 115 11 8 9 
3 = | z, - 
1270 14,5 14 12 8 i 11 8 9,5 
1295 15 14,5 12,5 8,5 125 11,5 8,5 9,5 
1320 15 14,5 12,5 9 12,5 12 8,5 9,5 
1345 15,5 15 13 9,5 13 12 8,5 10 
1370 15:5 15 13,5 10 13 9 12,5 9 10 
1395 | 16 15 14 11,5 13 9,5 13 9 10,5 
1420 | 16,5 15,5 14,5 12,5 13,5 10,5 | 18,5 9 10,5 
fs = e a 3 4 Tee ty oe oes 
1450 | 17 15,5 15 13 14 ll 14 9,5 | 10,5 
1475 ib} 15,5 15,5 14 14 12 14 9,5 9,5 ll 
1500 | 17,5 16 14,5 2,5 14,5 10,5 9,5 11 
1525 17,5 16,5 15 13,5 15 ll 10 ll 
1550 18 17 15,5 14 15,5 11,5 10 ll 
| 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE raid 


(SEE CONTINUATION.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
11 
SECOND BREADTH ; THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGITUDINAL | oF l = ‘ UPPER DECK. 
BRE AT Strake When Two Decks are Fitted. When Three Steel Decks rtaririnre 
= = are Fitted. Deck | for Un- 
SS Sheer- below end Deck of Stri a Th So (Plating | sheauned 
L x (B+ D) eer a eae. 1 \atenee ae weck oi ita SomEe and Deck of Steel. | 2nd and ard Decks of | within | Deck 
| strake Stringer strake. a . ie | oa | post. 4 
“yew. | | | surmgerriate, | Deck isting. | “eines | Deck | Suinger | De premio osines 
mm. mm. mm. mm, mm. mm, mm, mm, | mm, mm, mm, mm, 
3900 1295 1575 18 17 16 14,5 | 15,5 12,5 10 11,5 
4040 1295 1600 18,5 17,5 16,5 15,5 16,5 18 10,5 11,5 
4180 1320 1625 19 18 17 16 17 13,5 10,5 1 ss 
i ae i ie | on Ssira 
4320 1320 1650 19,5 18,5 18 16,5 17 14,5 10,5 12 
4460 1820 1675 20 19 18,5 17 17,5 15,5 10,5 12 
4640 1320 1725 20,5 19,5 19 18 18 17 11 12 
4830 1345 1755 20,5 19,5 19,5 19 | 18,5 18 ll 12 
| 5020 1345 | 1780 | 21 20 20 20 | 19,5 19 1 12 
5200 1345 1830 ral 20 21 21 20 19,5 11,5 12 
5390 1370 1880 21,5 20,5 OS 21,5 20,5 20,5 1135 12 
5570 1370 1930 Paige 20,5 22,5 22,5 21 21 LISb 12 
5760 1370 1955 22 21 23,5 23,5 22 22 12 12 
5950 1395 2005 | 22 21 24 24 22,0 22,5 12 12 
6130 1395 2030 22.5 21,5 25 25 23,5 23,5 12 12 
6320 1420 | 2055 22,5 21,5 26 26 24,5 24,5 | 12 12 
=a fe 
6500 1420 2085 23 22 27 27 25 25 12:5 12,5 
6690 1420 2135 23,5 22,5 28 28 25,5 25,5 126 | 12,5 
6920 1420 2185 23,5 22.5 29 29 26,5 26,5 12,5 12,5 
a — uae IS We - . 
7150 1450 2235 24 22.5 30 30 27,5 21,0 13 13 
7390 1450 2285 24,5 23 28,5 28,5 13 13 
7620 1475 2335 25 23,5 29,5 29,5 13 13 
7850 1500 2390 25,5 24 30,5 30,5 13,5 18,5 
8080 1525 2440 26 24,5 
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TOPSIDE SCANTLINGS. TABLE 2 
COMPLETE SUPERSTRUCTURE VESSELS. (SEE CONTINUATION.) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
: 12 
SECOND BREADTH pr as ; | eT "THICKNESSES FOR 4, LENGTH AMIDSHIPS. 
LONGITUDINAL OF j = 2 a UPPER DECK. 
NUMERAL. | Strake | When Two Decks are Fitted. || When Three Steel Decks | Mintmum 
Sheer- pel rss } are Fitted. Deck | for Un- 
a oo | ta! | and Deck of Stri a Ti I | Plating sheathed 
L x (B + D) | ~ =a psig gui rate cca 2nd Deck of Steel. |  2ndand3srdDecksof | within | Deck 
Sheer- strake. Sheer- Plates. | Steel. Line of Plating 
ana Berake | Plate. maane, | Tle Platesana | Stri Deck || stri Sue Tlenetaelenes 
below. Stringer Plate. Deck Plating. Plate. Plating. } Splate. | Pinta. | i i] Openings. 
mm, mm. mm, mm, mm, mm, mm. nm, mm, mm, mm. | mm. 
1115 1170 1145 11 11 1065 X 10,5 305 X 10,5 9,5 Os | 8 
1210 1170 1145 11,5 11 1065 X 10,5 305 x 10,5 9,5 7,5 8 
1300 1170 1145 11,5 11,5 1090 X 10,5 305 X 10,5 9,5 7,5 8 
ios Se ee ‘= aides OX RR Se” — 
1390 1195 1145 12 11,5 1090 x11 330 X11 9,5 7,5 8 
1485 1195 1145 12,5 12 1120 X 11,5 355 X 11,5 a0 7,5 8 
es Rae i = ee :s =e 4 
* 1580 1195 | 1145 | 12,5 12 1145x11,5 | 380x11,5 | 10 7,5 | 8,5 
1670 | 1220 1145 13 12,5 1170 x 12 455 X12 10 9,5 7,5 | 8.5 
| ; i | [ 
1765 | 1220 1170 13,5 13 1220 X 12,5 635 X 12,5 10,5 10 7,5 8,5 
, |— ——|——|— 
1860 1220 1170 14 13 1295 X 12,5 710 X 12,5 10,5 10 7,5 8,5 
1950 1220 1195 14 13,5 1395 X 12,5 815 X 12,5 11 10,5 ioi1 9 
2045 1220 1220 14,5 13,5 1525 X 12,5 890 X12,5 | - 11 10,5 8 9 
2135 | * 4245 1245 14,5 14 11,5 8 11,5 a 8 9 
: rT i | 
2230 1245 1270 15 14,5 12 8,5 12 11 8,5 9,5 
2370 1245 | 1295 | 15,5 14,5 18 9 12,5 11,5 85 | 9,5 
2510 1245 1320 15,5 14,5 14 10 12,5 12 9 9,5 
2650 1270 1845 16 15 14 11 13,5 12,5 Sora 10 
- ——— EE a _—— 
2785 1270 1370 16,5 15 14,5 12 14,5 9 13,5 9 9 10 
2925 1270 1395 17 15,5 14,5 13 14,5 10 14 9,5 9,5 | 10,5 
rt 3060 1270 1420 17 16 15 14 15 11 14,5 10 9,5 | 10,5 
3200 1270 1450 17,5 16,5 16 15,5 15 11,5 15 10,5 9,5 | 10,5 
a a i= 7 2 : si 8 S| 
3340 1270 | 1475 | 17,5 17 17 17 15,5 12,5 || 15,5 1,5 | 95 | 11 
EE TT | ee to — — — a et 
3480 1295 1500 18 17 15,5 13,5 || 16 12,5 10 11 
3620 1295 1525 18 aT, 16,5 14,5 16,5 13 10 | ll 
= ———_———__|+——— See el : ’ ——|— 
3760 1295 1550 | 18,5 17,5 17 15,5 17 14 10,5 ll 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 21 


(SEE CONTINUATION.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


| 12 
SECOND BREADTH THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGITUDINAL | oF | UPPER DECK. - 
eens Strake || When Two Decks are Fitted. | when Three Steel Decks | Minimum 
Sheer- below | are Fitted. = Desk Ro Dad 
Lex (Bet D) |= a Sd el ees 6 See? Se 2nd Deck of Steel. 2nd and srd Decks of within pbeck 
oneee yo noentad strake | oa | ae sbremit 
aoe Ss Stringer Plate. Deck Plating. Spaprigs Suing. | a Piating. (roan Pies he 
mm, mm. mm, mm, mm, mm nm, mm, mm, mm, mn, mm. 
3900 1295 1575 18,5 17,5 17,5 17 17,5 15 10,5 | 11,5 
4040 1295 1600 19 18 18 18 18 15,5 10,5 | 11,5 
4180 1320 1625 19,5 18,5 18,5 18,5 18,5 16,5 10,5 | 11,5 
4320 1320 1650 | 20 19 19,5 19,5 19 17,5 11 ey 
4460 1320 1675 20,5 19,5 20 20 19,5 18 11 12 
4640 1320 1725 21 20 21 21 20 19.5 11 12 
4830 1345 1755 21,5 20 21,5 2155 20 20 11 12 
5020 1345 1780 22 20,5 22:5 22-5 21 21 11g} 1 12 
5200 1345 1830 2e.5 21 23 23 21,5 21,5 41,5) 12 
5390 1370 1880 23 21 24 24 22:5 22,5 LKB 
5570 1370 1930 23,5 21,5 25 25 23,5 23,5 12 12 
5760 1370 1955 23,5 21,5 26,5 26,5 24,5 24,5 12 12 
5950 1395 2005 24 22 27,5 27,5 25,5 25,5 12 12 
6130 1395 2030 24,5 22,5 28,5 28,5 26,5 26,5 12 12 
6320 1420 2055 25 23 29,5 29,5 27 27 12 12 
6500 1420 2085 25 23 30,5 30,5 28 28 12,5 | 12,5 
6690 1420 2135 25,5 23,5 28,5 28,5 12,5} 12,5 
6920 1420 2185 25,5 28,5 29,5 29,5 12,5 | 12,5 
7150 1450 2235 _ 26 24 30,5 30,5 13 13 
7390 1450 2285 26,5 24,5 
7620 1475 2335 27 24,5 
7850 1500 2390 27,5 25 
8080 1525 2440 28,5 25,5 
[ee SS ee ee a et a ee ee eee A 
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TOPSIDE SCANTLINGS. taste Ql 
COMPLETE SUPERSTRUCTURE VESSELS. (Ae. CONTINUATION) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
13 
SECOND BREADTH THICKNESSES FOR } LENGTH AMIDSHIPS. aad te 
LONGITUDINAL or UPPER DECK. > 
NUMSRAL. Strake When Two Decks are Fitted. | when Three Steel Decks Minimum 
Sheer- below | z aoa | ale Ap as Deck | for Un- 
L ip (B ax D) a a 7 | anc he rote shee 2nd Deck of Steel. 2nd and 3rd Decks of i Woastenceraa 
Sheer- strake. Sheer- » || sn Steel. Line of | Plating 
ee eee | | strake, | s ah Oe ee 
below. || Stringer Plate. Dock Plating: = visite. rh Pinting. Reig Openings. 
:* mm, mm, mm, mm, mm. mm. mm. mm. mm. mm, | mm, mm, 
1115 1170 1145 | 11,5 11 1065 X11 805 X11 10 7,5 8 
1210 1170 1145 12 11 1090 X11 805 X11 10 7,5 8 
1300 1170 1145 12,5 11,5 1090 X 11,5 305 X 11,5 10 | 7,9 8 
= Sie Los mle a. ay . EEE Ta | EL — 
1390 1195 1145 12,5 11,5 1120 X 11,5 330 X 11,5 10,5 | 7,0 8 
(ASS Se SES ee ; Od i aa 2 = 
1485 1195 1145 13 12 1120 x12 $55.x 12 10,5 7,5 8 
ae REST f ee eee 
1580 1195 1145 18 12 1170 X12 380 X 12 10,5 eb 8 
1670 1220 1145 13,5 12,5 1170 X 12,5 455 X 12.5 10,5 7,5 8,5 | 
1765 1220 1170 14 13 | 1270 X 12,5 635 X 12,5 11 | 10 7,5 8,5 
1860 1220 1170 14,5 18 1320 X 12,5 735 X 12,5 11 10 7,5 8,5 
1950 1220 1195 14,5 13,5 1395 X 12,5 840 X 12,5 11,5 | 10,5 F) 8,5 
— i rs | 
} 
2045 1220 1220 15 13,5 11 8 11,5 705 8 9 
2135 1245 1245 15 14 12 ee 12 11 8 J 
2230 1245 1270 15,5 14,5 12,5 8,5 12,5 11,5 8.5 9 
2370 1245 | 1295 | 16,5 14,5 13 9,5 13 11,5 8,5 | 9,5 
2510 1245 1320 17 15 14 10,5 13,5 12 9 9,5 
2650 1270 1845 17,5 15,5 14 11,5 13,5 9 13 9 9,5 
2785 | 1270 1370 17,5 15,5 14,5 12 14,5 9,5 14 2] 9 10 
2925 | 1270 1395 18 16 14,5 13,5 14,5 10,5 14 10 9,5 10 
3060 1270 1420 18 16,5 15 15 15 11,5 14,5 11 | 9,5 10,5 
nobel) | L Dked | re \-- beat 
3200 1270 1450 18,5 17 16,5 16,5 15,5 12 15 11,5 9,5 10,5 
Peet's FE, caer y POLITE Cee! Ae 
3340 1270 | 1475 | 18,5 17,5 17,5 17,5 16,5 12,5 | 16 12 «=|10 | 105 
ee ee eee ae es —_——— SS eeEeeEEEe + ee aed 
| 
3480 1295 1500 19 17,5 17 13,5 17 13 | 2OGSH* 14 
Be 
3620 1295 1525 19,5 18 17,5 14,5 | 17,5 13,5 | 10 yb 
| es 
3760 1295 1550 20 18 18 15,5 | 18 14,5 10,5 A} 
U 
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TABLE PA 


(SEE CONTINUATION.) 


TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


13 


SECOND BREADTH THICKNESSES FOR $ LENGTH AMIDSHIPS. 
LONGITUDINAL oF UPPER DECK. 
reat. a 
L x (B+ D) Were ae aa iil Deak aueiciisers auditen a} PRR ers AT ERS | Plating 
“Geared (cee || | girtager Pinte, | Deck Piting. | Sytnger | peek, | Stinger | Deck fopeninen/, 
| mm, mm, mm, a a ne mm. aie ae % mm | mm | mm 
3900 1295 1575 20,5 18,5 18,5 17 18,5 15 10,5 
gos} 1295 | 1600 | ox =| ao | soe ok Ade xdeterd ile bana 
a ; 1625 21,5 ; 19,5 | 19,5 18,5 ; 19,5 17,5 10,5 
= =a ai —_ = — — — 
22 20 20 19,5 20 18 11 
; 99,5 20 ; ee 21 20 21 18,5 11 
23 20,5 | . 21,5 21,5 21,5 195 11 
“93,5 ] 21 | om, a7 22,5 22,5 22 20,5 ei 
4 a 
| 24 21,5 23,5 23,5 22 22 11,5 
24,5 22 ; 24 24 : 22,5 22,5 11,5 
25 “99 25 25 23,5 23,5 11,5 
25,5 22,5 26 26 24,5 24,5 12 
26 22,5 27 27 25,5 25,5 12 
26,5 23 28 28 26,5 26,5 12 
27 “it 23,5 29 29 27,5 27,5 12,5 | 12,5 
27,5 i 24 380 30 | 28,5 28,5 12,5 | 12,5 
28 24,5 31 31 29,5 29,5 12,5 | 12,5 
28,5 g 25 | “80,5 30,5 12,5 
29 95,5 am i 
; 29,5 25,5 f | 
= a, 
30 26 | 
s . 2 j — 
30,5 26,5 | 
| | | 
| | 
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TOPSIDE SCANTLINGS. TABLE 21 
COMPLETE SUPERSTRUCTURE VESSELS. (SEE CONTINUATION.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


133 THICKNESSES 
ee BEHADTE. THICKNESSES FOR 4 LENGTH AMIDSHIPS. AT ENDS. 
LONGI- OF 
UPPER DECK. 
TUDINAL aes aod 
NUMERAL. Strake When Two Decks are Fitted. When es Decks maby pedro Strincebuead 
NT | Sheer- below | ~ Plating | sheathed at Ends of Thickness 
Sheer- 2nd Deck of Stringers and Tle 2nd Deck of Steel. | @nd and 3rd Decks of within | Deck Upper Deck; | of Upper 
Lx(B+ D)} strake Btrin strake. | Sheer- | Plates. Steel. Lineof | Plating FA aoe Le of platin 
ges Plate. strake. ||—— ei kx i" Stri De. ° oo = sont Tie Plates at Ends. 
below. atrioger Pate, | Te Tistegand | Siineor | yacing. | pte | Plating. | |Openings|)  ** BGs 
mm. mm. mm, mm mm. mm, mm, mm | mm. mm. mm, mm. | mn, mm. 
1115 1170 | 1145 | 11,5 11 1065 X 11 305 X 11 10 7,5 Se 785 4485 7,5 
1210 1170 9145 | 12> | Al 1090 X 11 305 X 11 10 7,5 8 760X 8,5 fp 
1300 1170 | 1145 | 12,5 | 11,5 || 1120x 11,5| 805 x 11,5 10 7,5 8 785 X 8,5 7,5 
1390 1195 | 1145 | 12,5 | 11,5 |} 1120x 11,5} 3380 x 11,5 10,5 7,5 8 815x 9 7,5 
1485 1195 | 1145 | 13 12 1245 x 12 355 X 12 10,5 7,5 8 840x 9 7,5 
1580 1195 | 1145 | 13 12 1170 X 12,5} 380 x 12,5 10,5 7,5 8 840x 9 7,5 
1670 1220 | 1145 | 13,5 | 12,5 |) 1195x 12,5] 455 x 12,5 10,5 7,5 8,5 865x 9 7,5 
1765 1220 | 1170 | 14 13 1270 X 12,5] 685 x 12,5 11 10 7) 8,5 865 x 9,5 7,5 
1860 1220 | 1170 | 14,5 13 1320 X 12,5 | 735 x 12,5 11 10 7,5 8,5 890 x 9,5 7, 
1950 1220 | 1195 | 14,5 13,5 || 1395 x 12,5| 840 x 12,5 11,5 10,5 7,5 8,5 890 X 9,5 ed 
2045 1220 | 1220} 15 13,5 11 8 11,5 10,5 8 9 890 x 9,5 7,0 
2135 1245 | 1245 | 15 14 12 8 12 11 8 9 915 9,5 7,5 


2230 1245 | 1270 | 15,5 | 14,5 12,5 8,5 12,5 11,5 8,5 9 915x 9,5] 8 


2370 1245 | 1295 | 16,5 | 14,5 13,5 8,5 13 11,5 8,5 9,5 || 915 x10 8 


2510 1245 | 1820 | 17 15 14 10,5 13,5 12 9 9,5 || 94010 8 


2650 1270 | 1845 | 17,5 | 15,5 14 11,5 13,5 9 13 9 9,5 | 94010 8 


2785 1270 | 1870 | 17,5 | 15,5 14,5 12 14,5 9,5 14 9 9 10 940 x 10 8,5 


2925 1270 | 1895 | 18 16 14,5 13,5 14,5 10,5 14,5 10 9,5 | 10 965 x 10 8,5 


3060 1270 | 1420 | 18 16,5 15 15 15 11,5 15 ll 9,5 10,5 | 965X105} 8,5 


3200 1270 | 1450 | 18,5 | 17 16,5 16,5 16 12 15,5 11,5 9,5 | 10,5 | 965X105) 8,5 


3340 1270 | 1475 | 19 17,5 17,5 17,5 17 12,5 17 12 10 10,5 || 99010,5| 9 


3480 1295 | 1500 | 19,5 | 17,5 17,5 13,5 17,5 13 10 11 990X10,5) 9 


3620 | 1295 | 1525] 20 | 18 18 145 | 18 13,5 | 10 | 11 || 990x10,5| 9 


3760 1295 | 1550 | 20,5 | 18 18,5 15,5 | 18,5 14,5 10,5 | 11 1015 X11 9 
The Thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel may be the same as the thickness 
| of the side plating at the ends of the vessel. 
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TOPSIDE SCANTLINGS. 


TABLE (eel 


COMPLETE SUPERSTRUCTURE VESSELS. (CONCLUDED.) 
ae a PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
133 THICKNESSES 
— | os THICKNESSES FOR 4 LENGTH AMIDSHIPS. AT ENDS. 
LONGI- oF = = 
} UPPER DECK. 
TUDINAL | = 
a | Strake When Two Decks are Fitted. | When Taree Bios Decks a ‘Mintmom milecge ota 
| ———| Sheer- | below | Plating sheathed at Ends of Thickness 
| | Sheer- 2nd Dock of Stringersand Tie | = 94 peck of Steel. || endandsrdDecksof | within | Deck || Upper Deck | of Upper 
| Lx(B+D) strake | stringer strake. | Sheer- Riaee Stecl. Line of | Plating || a ickuess of | Pineine 
| Brake | Piste. trake. ; : ; Deck | abreast 
| ~ecpend iad || Stringer Plate. | Deck Plating. srr ig Ba ha ee eine. Osenioge ives “i Ends. fic 
mm, mm mm. mm. mm, mm. mm. mm. | mm, mm. mm, mm. mm, mm, 
3900 1295 | 1575 | 21 18,5 19 17 19 15 10,5 | 11 1015 X11 9 
—|— aa — — —— ee LS 
4040 | 1295 | 1600 | 21,5 | 19 19,5 18 19,5 16,5 10,5 | 11,5 | 1015 X11 9 
4180 1320 | 1625 | 22 19,5 20 18,5 20 17,5 10,5 | 11,5 | 104011 9 
4320 1320 | 1650 | 22,5 | 20 20,5 19,5 20,5 18 1l 11,5 || 1040 X11 9 
4460 1320 | 1675 | 23 20 21,5 20 21,5 18,5 11 12 1040 X11 9 
4640 | 1320 | 1725 | 23,5 | 20,5 22 21,5 21,5 20 11 | 12 | 1065x11,5| 9 
4830 1345 | 1755 | 24 21 22,5 22,5 22 21 ul 12 1065 X 11,5 9 
5020 1845 | 1780 | 24,5 | 21,5 23,5 23,5 22,5 22 11,5 | 12 1065 X 11,5 9,5 
5200 1845 | 1880 | 25 22 24,5 24,5 23 23 biG baad Ba By 1090 X 11,5 9,5 
5390 1370 | 1880 | 25,5 | 22,5 25,5 25,5 24 24 11,5 | 12 1090 X 11,5 9,5 
5570 1370 | 1930 | 26 23 26,5 26,5 25 25 12 12 1090 X 11,5 9,5 
5760 1370 | 1955 | 27 23 27,5 27,5 26 26 12 12 1120 X 11,5 9,5 
5950 1395 | 2005 | 27,5 | 23,5 28,5 28,5 27 27 12 12 1120 x 12 9,5 
6130 1395 | 2030 | 28 24 29,5 29,5 28 28 12,5 | 12,5 || 1120 x12 9,5 
0 1420 | 2055 | 28,5 | 24,5 30,5 30,5 29 29 12,5 | 12,5 | 1145 x12 9,5 
00 1420 | 2085 | 29 25 30 30 12,5 | 12,5 || 1145 x 12 9,5 
6690 1420 | 2185 | 29,5 | 25,5 1145 x 12,5} 10 
6920 1420 | 2185 | 30 26 1170 X 12,5} 10 
7150 1450 | 2235 | 30,5 | 26,5 1170 X 12,5} 10 
7390 1450 | 2285 | 31 27 1195 X12,5| 10 
7620 1195 12,5} 10 
7850 122012,5| 10 
8080 1220 X12,5| 10 


The Thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel may be the same as the thickness 
of the side plating at the ends of the vessel. 


Luoyp’s ReGistER oF Surpprne, Lospon.—16th June, 1927. 
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PARTIAL SUPERSTRUCTURES. TABLE rs 2 
FULL SCANTLING VESSELS. (SEE CONTINUATION.) 
: PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
: PERCENTAGE 
| 3 OF LENGTH OF = P rye 10 : 
| Z apna 2 PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 3s 
== i Pe 7 >) EI Aq 
BQ). eravcrcam. | 6 40 60 80 a. | 38 
Ba 38 n & £8 
28 on by 2 THICKNESS OF “LONG” BRIDGE DECK. cE 24 
AB x 40 60 80 ™ ; When Two When Three Steel | When Two When Three Steel || When Two When Three Steel 2 & aA 
an) 5 Decks are Fitted | Decks are Fitted | Decks are Fitted Decks are Fitted || Decks are Fitted Decks are Fitted | gy | PY 
z including Bridge | including Bridge | including Bridge including Bridge || including Bridge inclading Bridge 23) e2 
8 THICKNESS or | A Deck. Deck. | Deck. Deck. | Deck. Deck. ma | 88 
” agi ae pe A - Stringer | Tie Plates | sccuaeeh ; as | ceil poe tenon |Stringer| Deck ' | Stringer Te Plates | cactigt Deck $ a EE 
SIDE PLATING. Plate. Pinting. Plate. | Plating.| Plate. nPinding Plate. | Plating.|| Plate. penne. | Plate. | Plating.| © ge 
1 mm, mm. mm. mm, mm, mm. mn. mm. | mm, mm. mm. mm, } mm. mm. mm. mm. mm. mm, 
1115)10 /|10,5)11 | 1145/1065x 9 |805x 9 1065 X 9,5 |805 x 9,5 11065 x10 | 305 x10 7,5) 8 
1210/10 |10,5/11 |1145}1065x 9 |830x 9 1065 X 9,5 |330x 9,5 106510 | 380x10 7,5| 8 
1800}10 |10,5)11 | 1145/1090 x 9,5)880x 9,5 1090 X10 (355 x 10 to00 X 10,5) 355 x 10,5 7,5| 8 
1890|10,5}/11 | 11,5) 1145/1120 x 9,5|855x 9,5 112010 |880 x10 1120 x 10,5) 405 x 10,5 7,5| 8 
10,5}11 | 11,5) 1145|1120x10 1355 x10 1145 X 10,5/405 x 10,5 114511 | 455x11 | 7,5) 8 
£ . Se EE Se Es | 
11 1155112 1145112010 /485 x10 1170 X 10,5535 X 10,5 1195 X11 | 560x11 7,5| 8,5 
—— — — = q il — a = - 
PE TL ov i2 1145 |1120 X 10,5}560 X 10,5) 8,5 1170 X11 |585x11 ee 1220 x 11,5) 610 X 11,5) 9,5 7,5| 8,5 
! 
in ve = SS s | = : : 
| 
11,5/12 | 12,5|1170\1170x 10,5|735 x 10,5) 9 1220X11 |760X11 9,5 1270 X 11,5) 785 x 11,5) 10 7,5| 8,5 
11,5|12 | 12,5) 1170 |1220 x 10,5/865 x 10,5} 9 pre X11 |915x11 9,5 | 1320 X 11,5) 965 x 11,5] 10 7,5 | 8,5 
12 | 12,5) 138 1195, 1270 X11 |940X11 9,5 [1320 X 11,5/990 x 11,5) 10 1370 X12 {1015 x12 10,5 ao) 9 
2045}12 |12,5/18 | 1220 10 8 So FS 10,5 8 10 8 11 8 10,5 8 8 | 9 
2185)12,5/13 | 18,5] 1245 10 8 95) 8 ! 10,5 8 10 8 11 8 10,5 8 8 9 
2230] 12,5|/18 | 13,5] 1270 10 8 10 8 10,5 8 10,5 8 11 8 11 8 8 9,5 
2370)18 |13,5)14 | 1295 10,5 8 10 8 11 8 10,5 8 11,5 8 11 8 8 9,5 
i 
2510118 |18,5/14 | 13820 10,5 8,5 10 8,5 1l 8,5 ll 85 | 11,5 8,5 11,5 8,5 | 8,5 10 
—a' es) Pee | ee ———— i 5 I - : ops! 
2650|/18,5)14 |14,5/1845)° 11 8,5 10,5 | 8,5 | 11 8,5 iy) 3% 12 8,5 11,5 | 8,5 | 85/10 
2785|138,5/14 | 14,5] 1870 11 8,5 10,5 8,5 | 11,5 9 11,5 8,5 12 9 12 8,5 | 8,510 
2925)14 |14,5|15 1395 ll 9 10,5 9 | 11,5 9,5 | 11,5 | 9 i 12,5 9,5 12,5 9 9 
= —————| ——-} —— ee -— - — _ . | 
3060} 14 | 14,5! 15 1420 11,5 9 11 2 | 12 9,5 12 9 | 12,5 10 | TRS} oe 9 '10,5 
eee. jee eae = y A eee: a) SEL 
3200] 14,5)15 | 15,5) 1450 12 9 11,5 | 9 | 12,5 | 10 1 a ee 13 10,5 13 | 9,5 | 9 
> ae SS a = = | z - ~ —* a pee es =) — = 
| i 
3340 /14,5)15 | 15,5 | 1475 12 9 12.73 9 13 10 12,5 9,5 14 10,5 13 9,5 | 9 
— e ne Se aE aE [ae meena Weed << _— be ae a 
3480/15 | 15,5/16 | 1500 12,5 9,5 12,5 | 9,5 13,5 10,5 13 | 10 14,5) \hot dd } 18,5 | 10 9,5 |11 


* Where a Steel Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 
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PARTIAL SUPERSTRUCTURES. TaBLeE 22 
FULL SCANTLING VESSELS. (SEE CONTINUATION.) 


| PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
PERCENTAGE | 


4 | OF LENGTH OF | a - _ 10 
z } YRSSRL COVERED | a PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 6g 
— BY SUPER- 4 |—— = : x 8 Ee 
#39) srrucrurzs. ale | ae, : 60 80 ar 38 
oat | 7) fy B THICKNESS OF “LONG” BRIDGE DECK. FE EP 
1— | hoes re — — _ — bd 
56 xK 40 60 80 iss} a When Two Steel When Three Steel | When Two Steel When Three Steel | When Two Steel When Three Steel Ba aA 
fe § | | A Decks are Fitted Decks are Fitted | Decks are Fitted Decks are Fitted | Decks are Fitted Decks are Fitted Bas . 
az = including Bridge including Bridge | including Bridge including Bridge including Bridge including Bridge | &9 | § 
S THICKNESS OF | 3 Deck. | Deck. Deck. Deck. | Deck. Deck. za Pr 
Q —___—_—_—_—_——||- — —_—— ha 
na BRIDGE Ll | | \ 3° FE 
SIDE PLATING. “piate, | Plating. “Pate. | Pinting.| “Pinte, | rinting. | "Plate. |piating, | “ruse” | eet, [Stinger] Deck | cE 
| | ey Sh ait x | 
mm, miu. tom. mm. min. | mim. | mm. | inm. | mm. mm, mm. mm. mm. mm. mm, mm. mm. | mm, 
15 | 15,5) 16,5 | 1525 12,5 10,5 12,5 | 10 13,5 11,5 13 10 14,5 12 13,5 | 10 9,5/11 
nara 
15,5/16 |17 | 1550 13,5 il 13 10 14 12 13,5 | 10,5 15 13 14 10,5 |10 /11 
15,5/16,5/17 |1575| 14 12 13,5 | 10 14,5 13 14 10,5 15 13,5 15 11 10 {11,5 
15,5|16,5)17 | 1600 | 13,5 | 10,5 14 11 15 11,5 | 10,5)11,5 
16 |17 | 17,5) 1625 | 14,5 | 10,5 15 11,5 15,5 | 12 10,5)11,5 
16,5}17 |17,5 1650 | 14,5} 11 15 12 15,5 | 13 10,5)11,5 
17 = |17,5/18 | 1675 15 11,5 15,5 | 12,5 16 13,5 | 10,5)12 
ME VUES AS! eb 15 12,5 | 15,5 | 13,5 16,5 | 14 |11 /12 
| : z= eas = z = ieaeen | eee S| 
17,5|18 | 18,5) 1755 15,5 | 13,5 16,5 | 14,5 17 15 11 }12 
17,5/18 | 18,5] 1780 15,5 | 14,5 17 15,5 17,5. | 1635: | 117 2 
17,5/}18,5/19 | 1830 16,5 | 15,5 17 17 17,5 | 17,5 | 11,5)12 
17,5|18,5/19 | 1880 | 17 17 18 18 18,5 | 18,5 | 11,5)12 
18 |19 | 19,5} 19380 18 1s | 18,5 | 18,5 19 19 | 11,5)12 
18 {19 | 19,5} 1980 19 19 19,5 | 19,5 20 20 112 {12 
= -—— - = oe — 
| 
18,5} 19,5|/20 | 2005 1955:,| 9D 20,5 | 20,5 21 21 =|12 |12 
18,5} 19,5|20 | 2030 20,5 | 20,5 | 21,5 | 21,5 22 22, |12 
19. |20 | 20,5 | 2055 21,5 | 21,5 22 22 22,5 | 22,5 | 12 
19 |20 | 20,5} 2110 22 22 23 23 | 23,5 | 28,5 | 12,5 
19,5 | 20,5/21 | 2160 23 23 | 23,5 | 23,5 24 24 |12,5 
= we) a tes = : 
19,5 | 20,5 | 21,5 | 2185 23,5 | 28,5 | | | 24 | 24 24,5 | 24,5 | 12,5 
20 |21 |22 | 2235 24 24 | 25 25 25,5 | 25,5 |12,5 


- 


PARTIAL SUPERSTRUCTURES. 
FULL SCANTLING VESSELS. 
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PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 


TABLE ed 


(SEE CONTINUATION.) 


PERCENTAGE 
4 OF LENGTH OF | @ 11 7 
4 ee oes PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 38 
@ —| BY SUPER- Pals . 2 |3 
Phe STRUCTURES. ca 40 | 60 | 80 ce 38 
a 
g fea} a & THICKNESS OF “LONG” BRIDGE DECK. aa | 3% 
ga o 3 : a 2 | #8 | 28 
x| 40 60 | 80 | gh When Two When Three Steel When Two When Three Stee! | When Two [when Three stec!| 5 =| $A 
he | oka 15 Decks are Fitted Decks are Fitted | Decks are Fitted Decks are Fitted Decks are Fitted Decks are Fitted | 54, | ea 
6 including Bridge including Bridge i including Bridge including Bridge including Bridge | including Bridge | £9 & 2 
ia) THICKNESS OF 5 Deck. Deck. | Deck. Deck. Deck. Deck. mA 8 
9 cia: Fe Stringer ae Plates Stringer Sek Aeiaae! | Tle Plates site| Deck uals er ‘Tie Plates > eee Deck 3° i 
SIDE PLATING. | Plato, and Deck | Piste. | Plating. | Piste. | droog | Plating. Plate. | ‘Plating. | Plate. | Plating. | © gz 
mm. mm. mm, mm. mm. mm. mm. mm. mm. mm. | mm. mm. 2; mm. mm. mm. mm. 
1115/10 |10,5/11 | 1145 /1065x 9,5'305 x 9,5 1065 X10 [305 x 10 1065 X 10,5) 805 x 10,5 7,5 
1210}10 |10,5)11 |1145 1065x 9,5355x 9,5 1065 X10 (855 x 10 1065 X 10,5) 355 x 10,5 7,5 
1800/10 |10,5/11 |1145|1090x 9,5405x 9,5 1090 X10 |405 x 10 1090 X 10,5) 405 x 10,5 7,5 
1890/10,5/11 |11,5|}1145|1120x10 |405 x 10 1145 X 10,5|480 x 10,5 1145xX11 | 455 x11 7,9 
1485/10,5/11 |11,5|/1145)1120x10 /485x10 1170 X 10,5}560 x 10,5 1195xX11 | 610x111 7,5 
| 
1580/11 |11,5/12 | 1145 |1195 x 10,5}560 x 10 1245X11 \610x11 1295 x 11,5) 660 x 11,5) 7,5 
1670/11 |11,5/12 |1145 |1270 x 10,5/685 x 10,5) 9 132011 (7385 x11 9 1370 X 11,5) 785 x 11,5) 9,5 7,5 
_—__|— iy te 
1765|11,5}12 | 12,5) 1170)1820x11 |785x 11 9 1320 X 11,5|835 X 11,5) 9,5 1420x12 | 890x12 10 7,5 
1860|11,5/12 | 12,5|1170|1870x11 |965 x11 9 1420 x 11,5}990 x 11,5) 9,5 1475 X12 |1015x12 | 10 7,5 
1950/12 |12,5)13 | 1195 10,5 7,5 9,5°| 7,5 11 7,5 AOS 75 11 ye 10,5 7,0 nO 
2045|12 |12,5)13 | 1220 10,5 8 95) 8 ll 8 10 8 11 8 10,5 8 8 
2135 |12,5)18 | 18,5) 1245 ll 8 10 8 ll 8 10,5 8 aes: 8 ll 8 8 
2280} 12,5|18 | 18,5| 1270 1 8 10,5 | 8 11,5 8 10,5 8 12 8 ll 8 8 
inne | SY See = a = | ee a a 
2370/18 |18,5)14 | 1295 11,5 8,5 10,5 | 8,5 12 8,5 11 8,5 12,5. | 8,5 11,5 8,5 | 8 
2510|18 |18,5)14 | 1320 11,5 8,5 ll 8,5 12 9 11,5 8,5 12,5 9 12 8,5 | 8,5 
eed i ee eaten are RS e's 
2650} 18,5) 14 | 14,5) 1345 12 8,5 11 8,5 12,5 9 11,5 8,5 13 | 9,5 12 | 8,5 | 8,5}10 
a . 7 a3 a |_ be a , 
| 
2785 | 18,5|14 | 14,5) 1370 12 9 ll 9 12,5 9,5 12 9 13 10,5 12,5 9 8,5 110 
2925)14 |14,5)15 | 1395 12,5 9 11,5 | 9 13 10 12,5 9 13,5 11 | 3"). 3-49 
14,5}15 | 1420 13 9,5 12 9 13,5 11 13 9,5 13,5 12 13,5 9,5 | 9 
8200] 14,5) 15 | 15,5) 1450 13,5 10,5 12 | 9,5 i4 11,5 13 9,5) 14  9G78,5. fae | 10 9 | 
1 | } 
ae Ps , a | ) = 1 | wal | 
| | i] 
$840/14,5/15 |15,5/1475| 185 | 11,5 | 12 9,5 | 14 125 |18 | 10 | 14 | 185 14 | 10,5 | 9 
—— 3 2 aa WG Se se ay ae = fae Se PS Peed 
3480/15 |15,5)16 |1500| 14 12,5 | 12,5] 9,5 | 14,5 13,5 | 18,5 | 10,5) 14,5 14 14,5 | 11 | 95/11 
| 4 | ( | } i 


* Where a Steel Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 
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PARTIAL SUPERSTRUCTURES. TaBLeE 22 
FULL SCANTLING VESSELS. (CONCLUDED.) 


eam icia PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
2 OF LENGTH OF | il 
| jo moghente gee S PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. x 38 
ab BY SUPER- A = ; ; s 
EO STRUCTURES. Es 40 | os 60 ——s _| 80 A or 
gat T by S| THICKNESS OF “LONG” BRIDGE DECK. zs ae 
on | = | eee eT ee =—S tie TF baa: = a 8 aa. = ° 
RE x 40 | 69 | 80 iss) a When Two Steel When Three Steel | When Two Steel | When Three Stee! || When Two Steel When Three Steel a aA 
a” ay is S Decks are Fitted Decks are Fitted Decks are Fiited Decks are Fitted Decks are Fitted Decks are Fitted | 8. | PB cH 
8 | 4 including Bridge | including Bridge including Bridge | including Bridge including Bridge including Bridge 3 8 S$ 
5 THICKNESS OF a Deck. Deck. ! Deck. | Deck. Deck. | Deck. Hal PEs 
a | ete a " Deck St: 3 hee yl Stri Deck Strin: ie kK - ~ = b | Ss ae 
| EH RES fooal sarees: Plate. Plating. | Plate. | Plating. Plate. Pincing. | a pinting. "Bisee. | pining. A Ea 
a eb ! | J I 
mm, mm, ium, mmm. mm. | mm. mm. mm. mm. mm. mm. mm. | mm. mm | mm, mm. mn. mm, 
8620/15 | 15,5)| 16,5 | 1525 14 13,5 13,5 | 10 15 14 14 11 15 14,5 14,5 | 12 9-5/11 
3760/15,5|16 | 17 | 1550 14,5 14 14 11 15 15 | 14,5 | 12 15,5 15,5 15 12,5 |10 |11 
— — | _ | — —— 
$900} 15,5) 16,5)17 | 1575 15 15 14 11,5 155° 7)“ 2d3b 14,5 | 12,5 16,5 16 15 13,5 |10 {11,5 
4040 | 15,5/16,5;17 | 1600 14 12,5 14,5 | 13,5 
4180/16 |17 | 17,5] 1625 14,5 | 18 15 14,5 
| 
=A es = —< - ————— j— — | = 
4320|16,5)17 |17,5) 1650 14,5 | 14 15,5 | 15,5 
: | | —_ 
4460|17 |17,5|)18 | 1675 15,5 | 14,5 | 17 16,5 
4640117 |17,5|}18 | 1725 | 16,5 | 16,5 18 18 
a | 
4830} 17,5}18 | 18,5 | 1755 17 17 18,5 | 18,5 
5020/17,5)18 | 18,5} 1780 18 18 19,5 | 19,5 
5200} 17,5|18,5|}19 | 1830 19 19 20 20 
5390 | 17,5|}18,5|19 | 1880 20 20 21 21 
5570}18 |19 | 19,5] 1930 20,5 | 20,5 21,5 | 21,5 
| 
5760/18 |19 | 19,5} 1980 21,5 | 21,5 22,5 | 22,5 
5950 | 18,5/19,5/20 | 2005 | 22,5 | 29,5 | 23,5 | 28,5 
6130 | 18,5/19,5}20 | 2080 23,5 | 23,5 24,5 | 24,5 
6320|19 |20 | 20,5] 2055 24 24 25 25 
6500/19 |20 | 20,5/2110 25 25 26 26 
6690 | 19,5 20,5/21 | 2160 26 26 
See Senta! _| 
6880 | 19,5 | 20,5 | 21,5 | 2185 |.27 | 37 
20 |21 
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SECOND THICKNESS 
LONGITUDINAL oF BREADTH OF | 
NUMERAL. BRIDGE STRINGER 
SIDE PLATE. 
Lx(B+D) | PLATING. | 
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PARTIAL SUPERSTRUCTURES. 
COMPLETE SUPERSTRUCTURE VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 


10 


TABLE 23 


(SEE CONTINUATION.) 


THICKNESS OF “LONG” BRIDGE DECK. 


When Two Decks are 
Fitted including 


When Three Steel Decks are 


Fitted including 


Bridge Deck. Bridge Deck. 
Stringer Tie Platesand | Stringer 
Plate. Deck Plating. | Plate. 


When Four Steel Decks are 
Fitted including 
Bridge Deck. 


Deck 
Plating. 


Stringer 
Plate. 


mm. 


1065X 9 


mm 


305 x 9 


mm, mm, 


1065 x 9 


3805x 9 


mm, 


Deck 
Plating. 


mm, 


Deck | 
Plating 
within 
Line of 
| Deck 
jonenings. 


Deck Openings. 


Minimum for 
| Unsheathed Deck 
Plating abreast 


1065 9 


330 9 


1065 x 9,5 


10 1145 1090 x 10 7,5 8 
10 1145 1120 x 10 405 x 10 7p 8, 
10,5 1145 1145 x 10,5 430 x 10,5 8,5 ’ 7,5 
10,5 1170 1170 x 10,5 510 : 10,5 8,5 7,0 


10,5 


1220 x 10,5 


610 X 10,5 


1270 X 10,5 


760 x 10,5 


1270 X 10,5 


915 x 10,5 


9 


8 


9,5 


3060 


3200 13 


3340 13 


10,5 


3480 13 


3620 13,5 


| 1550 


* Where a Steel Deck is prescribe 


3760 13,5 


11,5 


10 


11 


11,5 


11,5 


10 


d to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 
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PARTIAL SUPERSTRUCTURES. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE SO 


(SEE CONTINUATION.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 


10 


SECOND THICKNESS 
LONGITUDINAL OF BREADTH OF THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL. BRIDGE STRINGER 
SIDE PLATE. wy ee ng are when ee Pon ing are when Foc phe pecks are Genk 58 g t 
Lx(B+D) PLATING. Bridge Deck.» Bridge Deck.» Bridge eras Plating | ag Be 
oeee Line of | 1 wo 
| Deck | HSH 
Stringer Deck I Stringer Deck Stringer Deck Openings. 3 aa 2 
Plate. Plating. Plate. Plating | Plate. Plating. | | i 
mm. mm. mm, mm. | mm. mui. mim. mm mm, int. 
14 1575 11,5 10 1135 10 11,5 10 10 11,5 
14 1600 12 10,5 Lib 10,5 10,5 | 11,5 
14 1625 12 10,5 12 10,5 10,5 | 11,5 
14,5 1650 12,5 10,5 12 10,5 10,5 | 11,5 
14,5 1675 12,5 10,5 12,5 10,5 10,5 | 12 
15 1725 13 11 12,5 11 181 12 
15 1755 13,5 11 13 11 11 12 
15,5 1780 14 11 13 ll 11 12 
15,5 1830 14 12 13,5 11,5 11,5 | 12 
16 1880 14,5 13 14 2 2B Ete peak? 
16,5 1930 15 14 14,5 13 11,5.) 12 
ify 1955 15,5 14,5 15 13,5 12 12 
17 2005 Lao 15,5 15 14,5 12 12 
17,5 2030 16,5 16,5 15 15 12 12 
17,5 2055 17,5 17,5 16,5 16,5 12 12 
18 2110 18,5 18,5 17,5 17,5 12,5. 1012.0 
18 2160 19,5 19,5 18,5 18,5 12,5 | 12,5 
18,5 2185 20,5 20,5 19,5 19,5 12,5 | 12,5 
18,5 2235 21,5 21,5 20,5 20,5 12,5 | 12,5 
19 2260 22,5 22,5 2155 21,5 13 18 
19 2285 23,5 23,5 22,5 22,5 13 13 
19,5 23385 24,5 24,5 | 23,5 23,5 13 | 18 
l 
19,5 2390 25,5 25,5 24,5 24,5 13,5 | 13,5 
ee ee ee ee ee eee, ee SS 
19,5 2440 26,5 265 | 25,5 25,5 13,5 | 18,5 
Z 


Le 
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PARTIAL SUPERSTRUCTURES. TABLE 23 
COMPLETE SUPERSTRUCTURE VESSELS. (SEE CONTINUATION.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 


11 


SECOND THICKNESS 

LONGITUDINAL OF BREADTH OF 
NUMERAL. BRIDGE STRINGER = 

SIDE PLATE. When Two Decks are When Three Steel Decks are When Four Steel Decks are 


Fitted including 1 Fitted including | Fitted including Deck 
Lx(B+D) PLATING. Bridge Deck. Bridge Deck. Bridge Deck. Plating 


THICKNESS OF “LONG” BRIDGE DECK. 


within 
Line of 


7 Deck 
Stringer Tie Plates and Stringer | Stringer Openings. 
Plate. Deck Plating. Plate. Plate. 


Minimum for 
Unsheathed Deck 
Plating abreast 
Deck Openings. 


mm, mm, 


1065x 9 305 x 


1065 9 330 Xx 


1065 9 355 X 


1065X 9,5 | 380 9,5 


1090 x 10 430 x 10 


1145 x 10 510 x 10 


1145 x 10,5 | 610% 10,5 


1220 10,5 | 710X 10,5 


1270 10,5 | 815 10,5 


1320 10,5 | 915% 10,5 


9,5 8 


9,5 8 


10 


10 


| | | 
| 


* Where a Steel Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 
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TABLE 23 


PARTIAL SUPERSTRUCTURES. 
COMPLETE SUPERSTRUCTURE VESSELS. (CONCLUDED.) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
11 
SECOND | THICKNESS 
LONGITUDINAL | oF | BREADTH oF THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL. BRIDGE STRINGER | 7 1 
| SIDE PLATE. When Two Steel Decks are When Three Steel Decks are | When Four Steel Decks are Deck bile 3 vy) é 
Lx(B+D) praia. "pridge Deck." Mpridge Deck.” "Rates oem,” Plating | Gg 3 
| Hine ot | BS wb 
| Deck Hons 
Stringer Deck | Stringer Deck | Stringer Deck Openings| 3a a8 
Plate. Plating. | Plate. Plating. Plate. Plating. Fi 
mim, min mm. mm mm. mm. mm, mm. mim. mm. 
8900 14 1575 12 10 12 10 11,5 10 10 11,5 
4040 14 1600 12 10,5 12 10,5 10,5 | 11,5 
4180 14 1625 12 10,5 12 10,5 10,5: | 24155 
4320 14,5 1650 12,5 10,5 12,5 10,5 10,5 | 11,5 
4460 14,5 1675 13 10,5 12,5 10,5 10,5 | 12 
4640 15 1725 13,5 11 13 11 “Ad 12 
4830 15 1755 14,5 12 13,5 11,5 11 12 
5020 15,5 1780 15 12,5 14 12 11 12 
5200 15,5 1830 | 15 13,5 14 13 11,5 | 12 
5390 16 1880 15 14,5 14,5 13,5 115; | 12 
5570 16,5 1930 15,5 15,5 15 14 11,5 | 12 
5760 17 1955 16,5 16,5 15 15 12 12 
5950 17 2005 17,5 17,5 16,5 16,5 12 12 
6130 17,5 2030 18,5 18,5 17,5 17,5 12 12 
6320 17,5 2055 19,5 19,5 18,5 18,5 12 12 
6500 18 2110 20,5 20,5 19,5 19,5 12:62 |- 1235 
6690 18 2160 21,5 21,5 20,5 20,5 12,5 | 12,5 
6880 18,5 2185 22,5 22,5 21,5 21,5 12,5 | 12,6 
7060 18,5 2235 24 24 23 23 12,5 | 12,5 
7250 19 2260 26 26 25 25 13 13 
7430 19 2285 27,5 27,5 26,5 26,5 13 13 
7620 19,5 2335 28,5 28,5 13 13 
7850 19,5 2390 31 31 18,5 | 18,5 
8080 19,5 2440 13,5 | 13,5 
Luorp’s RecisTeR or SHippinc, Lonpon.—16¢h June, 1927. 22 


TABLE 24 


STRINGER ANGLES on UPPER DECKS 
and LONG BRIDGES. 


STRINGER ANGLES. 


DIAMETER OF 
THICKNESS OF SHEERSTRAKE 
RIVET AS 


OR STRINGER SIZES OF FLANGES. + 
REQUIRED BY 


WHICHEVER IS THE GREATER. 
TABLE 38. 


mm, mm, 
Not exceeding 9 16 


12,5 


16,5 


150 150 


180 180 


30,5 . 200 x 200 


* The thickness of the Gunwale Angle may be that of the Sheerstrake 
or Stringer Plate, whichever is the less. 


Luoyp’s Register or Surpprnc, Lonpon.—17th May, 1928. 
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“SHORT” SUPERSTRUCTURES. TABLE 


| “SHORT” SUPERSTRUCTURES. 


| estab POOPS. | “SHORT” BRIDGES. FORECASTLES. 

Sere | — ae les nc en —t aa hart a Thick |__‘ Thickness. 

[i x(B+D) Platine . wis —— Tie Piates, | Plating. el as re ‘a Deak | Plating Te: a sna Desk. 
140 | 5,5 |65x65x 5,D| 255% 5,5 125% 5,5] 5,5 | 65X65 5,5) B55x 5,5/125x5,5| 5,5 |65x65x 5,5] 255X 5,5] 125 %5,5 
185 | 5,5 /65x65x 5,5 280x 5,5/125x 5,5) 5,5 |65X65X 5,5| 405 5,5/125%5,5/ 5,5 |65x65x 5,5| 280x 5,9 | 125 x5 

930 | 5,5 65x 65x 5,5 | 280X 5,5 | 125 x 5,5] 5,5 |65X65% 5,5| 455% 5,6 125 X5,5 5D 65x 65X dy) 280 x 5, 125 x45 | 
280 | 5,5 |65x65x 5,5! B05x 5,5/150x 5,5] 5,5 |65x65x 5,5] 510x 55/150x5,5| 5,5 |65x65x 5,5) 805x 5,5 150 X5,5 
345 6 65x60 | 6 | Sorrel eae ee ce eee 1506 6 6OX65X 6 330x 6 |150x6— 

410 | 6 |65x65x 6 | s80x 6 |150x 6 | 6 |65x65x 6 | 610x 6 |150x6 | 6 |65x65x 6 | 880x 6 |150x6_ 
485 | 6 |65X65x 6 | 355x 6 |150x 6 6 |65X65x 6 | 660X 6 |150x6 | 6 |65x6dx G | B>DXx 6 150x6 | . 

565 «| «66 «|75x75x 6 | 880x 6 |150x 6 | 6 |75x75x 6 | 710x 6 150x6 6 |75x75x 6 | 380x 6 | 150x6 

660 | «6,5 75x75 x 6,5| 405X 6,5 180 6,5 6,5 |75X75X 6,5 760 x 6,5 180X6,5| 6,5 |75X75x 6,5| 405x 6,5|180x 6,5 
760 | 65 75X75 x 6,5 b| 430 x B5 180% 6,5) 6,5 |75X75x 6,5) 785 x 6,5 180 X 6,5 6,5 |75X75X 6,5| 480X 6,5 180 6,5 
890 6,5 |75x75x 6,5| 455x 6,5|180x 65) 7 |75x75x 7 | 85x 7 |180x7 | 7 [75x75x 7 | 455x 7 |180x7 

~ 1020 «| 7 +|75x75x 7 | 510x 7 |180x 7 | 7,5 |75x75x 7,5 840 7,5) 180x7,5|| 7,5 |75 x75 x 7,5} D10X 7,5 180 X7,5 

uz | 7 |7x75x 7 | 560x 7 |180x 7 | 7,5 |75x75x 7,5| B40x 7,5 180X7,5| 7,5 |75X75X 7,5 560% 7,5 180% 7,5 
1355 7,5 |75x75x 7,5| 610x 7,5|/205x 7,5) 8 |75x75x 8 | s65x 8 |205x8 | 8 |75x75x 7,5] 610Xx 7,5 Be 
1580 8 |75Xx75x 7,5| 660X 7,5/205x 7,5) 8,5 |75X75x 8,5| 890x 85/205X8,5| 8,5 |75x75x 8 | 660X 8 7,5 
1810 | 85 |75x75x 8 | 710x 8 |205x 8 | 9 |75x75x 9 | 915x 9 see 9 |75x75x 8 | 710x 8 | 7,5 
2060 8,5 |75X75x 8 | 760x 8 |205x 8 | 9,5 175 x75 x 9,5 “940 9,5 /230X9,5)/ 9,5 |75x75x 8 | 70x 8 | 8 
2320 | 9 |75x75x 8 | 815x 8 |230x 8 || 9,5 |75x75x 9,5] 965 x 9,5 Aen 9,5 |75X75X 8 | 81bx 8 8 
2585 9 |90x90x 3,5| 840x 8,5/230x 8,5/ 10 |90x90x10 | 965x10 figs o 10 |90x90x 8,5| 840x 8,5) 8 

9845 9,5 |90x 90x 8,5 865x 8,5/230x 85] 10 |90x90x10 | 990x10 | 7,5 | 10 |90x90x 8,5| 865x 8,5] 8,5 

3105 9,5 190x90X 85| 890X 8,5/230x 85] 10 |90x90x10 | 990x10 | 8 || 10 |90x90x 8,5| 865x 8,5) 85 
3365 | 9,5 |90x90x 9 | 915x 9 |230x 9 | 10,5 |90x90X10,5|1015x10,5) 8 | 10,5 |90x90x 9 890x 9 8,5 
3695. | 10 |90x90x 9 | 940x 9 |230x 9 || 10,5 |90x90x10,5|1040x10,5| 8 | 10,5 |90x90x 9 | avox9 | 35° 
3885 | 10 90x90 9 “940x 9 |255x 9 | 10,5 |90X90x10,5|1040x10,5| 8,5 || 10,5 |90x90x 9 | 890x 9 oE. 
4145 | 10 |90x90x 9,5| 965x 9,5 255% 95 11 |90x90x11 |1065x11 | 8,5 || 11 |90x90x 9,5) 915x 9,5) 9 
4405 | 10,5 90x90 9,5) 990 9,5 255 x 9,5 “a1 |90x90x11 |1090x11 | 85 | 11 (90x90 9,5| 915x 9,5, 9 
4665 | 10,5 |90x90x 9,5| 990 9,5/255% 9,5 “1 |90x90x11 |1090x11 | 9 | 11 |90x90x 9,5] 915x 9,5) 9 
4925 | 10,5 | 9090 10 1015x110 |255x10 | 11,5 90X90X11,5}1120x11,5) 9 11,5 90 x 90 x 10 940 X10 9 

re. 5180 | 10,5 90 90X10 | 1040 x 10 [205 x10 11,5 90 x 90 x 11,5 | 1145 x 11,5 945 | 11, 90 X 90 X10 940 X10 9,5 
‘BS | «11/90 90X10 |1040x10 |280x10 | 11,5/90x90x11,5/1145x11,5| 9,5 | 11,5 |90x90x10 | 940x10 | 9,5 
5705. | 41 (90x90x10 |1065x10 |280x10 | 12 90x 90 x 12 1i7ox12 | 95 | 12 |90x90x10 | 940x10 | 95 

5965 | 11 | 90X90 10,5, 1090 x 10,5 280 x 10,5 | 12 |90X90x12 j1195x12 | 95 | 12 |90x90%10,5| 965x10,5| 9,5 | 

~ 6225 | 11,5 | 90x 90x 10,5| 1090 x 10,5/ 280X105) 12 |90x90x12 |1195x12 | 95 | 12 |90X90%10,5) 965x105) 9,5 
6485 | 11,5 |90x90X10,5 1120 X 10,5 280 x 10,5 | 12,5 |90X90X12,5/1220x12,5; 95 | 12,5 9 90 X 90 x 10,5 965X105; 9,5 

6745 | «11,5 | 90X90 x 10,5 | 1120 x 10,5 280 X 10,5 | 12,5 |90x90x12,511245x12,5| 10 | 12,5 |90x90%x10,5| 965 x 10,5 10 
7005 | 11,5 90x 90X11 1145 x11 | 805 x11 “12,5 90 x 90 x 12,5 | 1245 x 12,5 10 «| 12,5 |90x90x11 | 970x11 | 10 _ | 
7265 | 12 |90x90x11 |1170x11 |305x11 | 13 |90x90x18 | 1270x13 | 10 13 |90x90x11 | 990x112 | 10 

| a2 |90x90x11 |1170x11 |305x11 | 13 |90x90x13 1295x138 | 13 |90x90x11 |1015x11 | 10 


Lioyp’s Register or Surpprne, Lonpon.—13th July, 1922. 
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LOWER DECKS. TABLE 2 6 
| was SECOND DECK | AECOND DECK || ; 
ee ee a axp Tres nia THIRD DECK. | TurmD DECK. eral So 2 | 
LONGI- - 
TUDINAL HALF LENGTH AMIDSHIPS. STRINGER ANGLE. 
NUMERAL. ee = ; Thickness. - } \ Thickness. Thickness. = a pate Oa Esa 
Lx (B+D) Plate fo Deck | Deck | newsof | _Tie | Half Length At maken of Plating 
| ee = = | rate | | Spa” | vroting. || Piste. | Pisting. | a — | a oe 
Oe i ot Lee tae oe ie) Bee? ee at PS sik be ay “7 
835 1040 8,5 |280X 8,5 75x 75x 8,5| 85 | 610x 85 
975 | 1040 8,5 |230X 8,5 oe 75x 75x 8,5| 8,5 | 685x 8,5 
1125 1065 35 | 75 | 75 | 9 |255x 9 75x 75x 85| 8,5 | 660x 85] 7,5 
> yo80 | 1005 | a5 | 76 | 7,5 | 9 |205x-9 : 75X 75X 85| &5 | 685x 8,5] 7, 
1460 | 1090 35 | 75 | 75 | 9,5 |280x 9,5 75x 75x 85| 85 | 710X 8,5| 7,5 
1645 | ~:1090 a5 | 7,5 | 75 | 10 |305x10 | 90X 90x 8,5| 85 | 735x 85] 7,5 
1840 =| 1120 85 | 75 | 75 | 10,5 {880x105} 95 | 7,5 —\oox 90x 9 | 85 | 760x 85] 7,5. 
2055 | 1120 85 | 7,5 | 75 | 10,5 [880x105] 35 | 7,5 | 90x 90x 9 | 85 | 785x 85] 7,5 
2075 | 1145 | 9 8 75 111 |a55x11 | 35 | 7,5 ox 90x 9 | 85 | 815x 85| 7,5 
2510 1145 9 8 8 11 |855x11 8,5 | 7,D 90x 90x 9,5} 85 | 840x 85) 7,5 
2750 1170 95 | 85 | 8 11,5 |380x11,5| 9 8 90x 90x 9,5| 85 | 865x 85] 7,5 
3010 1195 ee ae ee 11,5 |880X115| 9 8 90x 90X10 | 8,5 | 890X 8,5] 7,5 
3280 1195 | 10 9 8,5 9 8 90x 90X10 | 85 | 890X 8,5] 7,5 
3560 1220 | 10 9 8,5 9,5 | 85 “90x 90%10,5| 8,5 | 915x 8,5) 7,5 
3845 1245 | 105 | 95 | 85 9,5 | 85 gox 90x11 | 9 | 940x 9 | 8 
4145 1270 | 11 10 8,5 9,5 | 85 90x 90x11 | 9 | 965x 9 | 8 
4440 1295 | 11,5 | 105 | 9 10 > | )6oP 86k ob Tb 90% 9 Pe 
4735 1295 | 11,5 | 105 | 9 10 9 90x 90x11,5} 9 | 990x | 8 
5035 1320 | 12 1 9 10 9 9,5 | 85 | 90x 90x12 | 9 |1015x 9 | 8 
5335 1345 | 12 I a or 10,5 | 9,5 | 10 9 | 90x 90x12 | 9,5 |1040x 9,5] 8,5 
5630 1370 | 12,5 | 11,5 | 9,5 10,5 | 9,5 | 10 9 | 90x 90x12,5| 9,5 |1040X 9,5] 8,5 
5930 1370 | 125 | 11,5 | 95 “a1 | a0 | 10 «| «69 «| 90x 90x12,5} 9,5 |1065x 9,5] 8,5 
6225 1395 | 18 12 10 11 | 10 10 9 | 90x 90x13 | 95 |1090X 9,5] 8,5 
6540 1420 | 13 12 10 11,5 | 10,5 | 105 | 9,5 | 90x 90x13 | 10 |1090x10 | 9 
6875 1450 18,5 | 12,5 | 10 11,5 | 10,5 || 10,5 9,5 | 90x 90X13,5| 10 | 1120x10 9 
7220 1450 _ 13,5 12,5 | 10 = 12 11 11 io” 100 x 100 X18,5| 10 | 1145 x 10 9 
7565 a7 | a. | is | 16) wm | a | 10 |100x100x14 | 10 |1145x10 | 9 
7915 1475 | 14 13 105 | 12,5 | 11,5 || 11,5 | 10,5 | 100x100 x14 | 10,5 | 1170 10,5} 9,5 
8280 00 | 14,5 | 185 | 105) 12,5 | 11,5 | 11,5 | 10,5 |100x100x14,5] 10,5 |1195X10,5| 9,5 
8650 1666 | 1a6' | aa6 4 305 [oo is | 12 11,5 | 10,5 |100x100x14,5| 10,5 | 1195 10,5] 9,5 
8940 1525 | 15 14 n | 13 | 12 12 | 11 |100x100x15 | 10,5 |1220x10,5| 9,5 


In way of « partial superstructure exceeding 15 per cent of the vessel’s length, the thickness of the second deck may be as required for a 
third deck, and the thickness of the third deck may be as required for decks below third deck. 


Lioyp’s ReGister or Supping, Lonpon.—13th July, 1922. 
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BULKHEAD STIFFENERS spaced 760 mm. apart and fitted with 
BRACKET ATTACHMENTS at top and bottom in accordance with 


TABLE 27 


| Table 30. (SEE CONTINUATION.) 
overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of 
Stiffener, ei —— = 
Spee Metres. Metres. Metres. Metres. Metres. Metres. 
Oo 0,6 12 1,85 2,45 3,05 
Metres. a mm. mm. mm. mm. mm, mm. ‘ 
2,45 || 100X75x 8 120X75X 7,5 120X75X 8,5 130X75x 8 i “140 875-8 140X75xX 9 
F , | AES: aheSey => By Ws g ieee 250 4 a ens aoe 5 es 
? 2,75 ||| 120x75x 8 130X75Xx 8 180X75x 9 | 140xX75x 9 150X75X 9,5 | 150x75x10 
eee! : a2 —| s 
8,05 |g: 1380 X75 X 8,5 140X75X 8,5 150X75X 9 150 X75 X 10 140 X65 8 150 X70X 8,5 
— _ | _ — _ — _ ’ — — — — 
3,85 | 140X75x 9 150X75xX 9,5 140X65xX 8 140X65x 9,5 150x70x 8,5 150X70X 9 
8,65 (v 150 X75 x 10 | 14065 8,5 15070 8,5 150 X70 9,5 170X75x 9 180x75x 9 
3,95 A 140xX65x 9 150x70x 9 170X75xX 8,5 170x75x 9,5 180X75xX 9,5 190X75X 9,5 
4,25 | 150xX70x 9 170X75X 8,5 180 X75 x 9,0 180 X75 x10 190 X75 x10 200 X 75 X 10,5 
4,55 170X75X 8,5 180X75xX 9 190X75X 9,5 190 X75 X 10,5 200 X75 X11 220 X75 X 10,5 
| - | ore = = ' reach po a > - a te 
by) | 
4,9 | 180x75x 9 190X75X 9,5 200X75X10,5 | 200xX75x11,5 22075 X11 220 X75 X 12,5 
5,2 190X75x 9,5 200 X75 X 10,5 220 x 75 X 10,5 220 x75 X 11,5 220 x75 x18 | 240 x 90 X 11,5 
A 5.5 | 200 x 75 X 10,5 220 X75 X 10,5 920% 75 X 12:5 220 X75 X 13,5 240 X90 X 11,5 250 x90 x 12 
——————| | — - — —--—- — a 
2 
5,8 3 220 X75 x 10,5 220 X75 X 12,5 220 X75 X 14 240 X 90 x 12 | 25090125 | 270x90x12 
pee ey é. ; 2 ee: ee BE PPE: Be | Gees .2 } eee 
3) | 
6,1 5 220 X75 X 12,5 240 x 90 X 11,5 250 X 90 x 12 270 x 90 X 12,5 270 x90 X13 | 280x90x12 
6,4 | | 240x9011,5 250 x90 x 12 270 x 90 X 11,5 280 X90 x 12 280 x 90 x 12,5 | 290 x 90 X 13,5 
| 
a a 250 x 90 x 12 270 X90 X 11,5 280 x 90 x 12 290 X 90 x 12,5 300 X 95 xX 13 | 300 X95 X 14 
| 9 
7,0 | 270 X 90 X 11,5 280 x 90 x 12 | 290 X 90 x 12,5 300 X95 x 13 300 X 95 x 14,5 280 x 100 x 10055 
| | wv 
— 1 — —_ —_oS~ 7 ~~ os — - ee — 
73 |\| 280x90x12 290 x 5 12 a8 12 
’ 290 X 90 x 12,5 300 X95 x 13 280 x 100 x 100, e 280 x 100 x 100 F 300 x 100 x 100, 
| } | a : : 7 | mn L-_. ’ =e D ‘ 
7.0. | 290 x 90 X 12,5 ° ‘ 12 ‘ 14}, 12,5 | . 12 
’ ‘ 2,5 300 X 95 x 13 280 x 100 X 100, 280 x 100 x 100), | 300 X 100 x 1007 320 x 100 x 100 7 5 
ah hg : =e eS Soa a ois redat 
| | 
| 9 ‘" Q FF, 9 5 
7,9 \ 300 X 95 X18 280 x 100 x 100!” ? | 280 x 100 x 10014 300 x 100 x 10013” 320 x 100 x 10012"? 320 X 100 x 10014 
nabs 16,5 16,5 17 17,5 17,5 
i. ae 13 12,5 13,5 | 13 
8,25 é 280 x 100 x 100 280 x 100 x 100 300 x 100 x1 : x 100 x ; x x 
’ z | 16,5 16,5 | 0017 320 x 100 100175 340 x 100 1001. 
r=] | 
! 
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BULKHEAD STIFFENERS spaced 760 mm. apart and fitted with 
BRACKET ATTACHMENTS at top and bottom in accordance with 
Table 30. 


TABLE ei 


(SEE CONTINUATION.) 


Overall 
Length of 
Stiffener, 
Including End 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 


17 


1 
320 x 100 x 100 x . 


17,5 


<— — -—— — -CHANNELS— — — — — 


Attachments. Metres. Metres. Metres. Metres. Metres. 
3,65 | 4,25 | 4,9 5,5 6,1 
Metres. é mm. mm. mm. mm, mm, 
2,45 2 150X75X 9 150X75x 9,5 140X65x 8 140 X65 8 140 X65 8,5 
«a 
| E 
2,75 A 140X65X 8 140 X65 X 8,5 | 150X70X 8,5 150xX70X 9 170X75X 8,5 
8,05 150X75x 9 150 X75X 9,5 170 X75xX 8,5 170X75X 9,5 180X75x 9 
3,35 170X75X 8,5 180X75xX 9 180 X75X 9,5 190X75X 9,5 190 x 75 x 10 
3,65 180 X75 X 9,5 190X75X 9,5 190 X75 xX 10 200 X 75 X 10,5 200 X75 X11 
3,95 190 X75 X 10 200 X75 X 10,5 | 200 X 75 X 11,5 220 x 75 X12 220 X75 X 12,5 
4,25 200 X75 X 11,5 220 X75 X 10,5 220 X 75 X 12,5 220 X75 X 12,5 240 x 90X11 
4,55 4 220 xX 75 X 11,5 220 X75 X 12,5 220 X75 X14 240 x 90 X 11,5 250 X 90 x 12 
= E mi 
4,9 220 X75 X 18,5 240 X 90 X 11,5 250 x 90 x 12 270 x 90 X 11,5 270 X 90 x 12,5 
5,2 240 x 90 X 12 250 x 90 X 12,5 270 x 90 X 12 280 x 90 x 12 290 X90 X18 
5,5 270 X 90 X 11,5 280 x 90 x 12 280 X 90 X 12,5 290 x 90 x 13 300 X 95 x 13 
5,8 ) 280 X 90 X 12 290 X90 X13 300 X 95 X 13 300 X 95 X 18,5 280 x 100 100 1% 
’ 
. ? 12 13,5 
6,1 290 xX 90 X 13 300 X 95 X13 300 X 95 X 14,5 280 x 100 x 100x |, 5 280 x 100 x 100 X |,’ 
ia 12 12,5 12 12,5 
6,4 Vv 500 xX 95 X 18,5 280 x100X100X_ _ 280 X 100X100”. 300 x 100 X 100 x 300 X 100 x 100 x 
’ 16,5 16,5 17 17 
: fans 12 4 | re 12 195° 
6,7 ® | 280 x 100 x 100 x 280 x 100 x 100 x 300 x 100 X 100 x __ 320 X 100X100 x | 320 x 100 x 100 x 12" 
’ 16,5 16, 17 17,5 170 
a i 12,5 12 12,5 1B 
280x100 X100X_, 300 X 100 X 100 X___ 320X100 X100X__ _ 340 X 100 x 100 x 340 X 100 X 100 x 
16,5 17 ne GS) 18 18 
. 13,5 i 12,5 ; 19.5 15 5.5 
300 x 100 100 5-"” | 820x100 10x ,-”” | 840x100 x100x 1.” | 840 x 100x 100 x | 840 x 100 x 100 x 1°” 
dye 
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BULKHEAD STIFFENERS spaced 760 mm. apart and fitted with 
BRACKET ATTACHMENTS at top and bottom in accordance with 


Table 30. 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 


TABLE A 


(SEE CONTINUATION.) 


Overall 
Length of 
Stiffener, 
nye Metres. Metres. Metres. Metres. Metres. 
6,7 7,3 7,9 8,55 9,15 
Ice 2 See ee... 
Metres. A mm. mm. mm. mm, mm, 
2,45 150X70X 8,5 150x70x 9 150 x70 x10 170X75xX 8,5 170X75x 9 
2,'75 170X75X 9,5 170 X75 X10 180X75x 9 180 X75 x 10 190X75x 9 
3,05 180 x 75 x 10 190X75X 9,5 190 X75 x 10 190 X 75 X 10,5 200 X 75 X 10,5 
3,35 200 X 75 X 10,5 200 X75 X 11 200 X75 X 11,5 220 X 75 X 10,5 220X 75X11 
3,65 P 220 X 75 X 10,5 220 X75 X11 220 X75 X 12,5 220 X 75 X 12,5 220 X75 X14 
3,95 ; 220 X75 X18 220 X75 X 18,5 240 x 90 x 11,5 240 x 90 x 12 250 x 90 x 12 
B < 
4,25 240 x 90 X 11,5 250 x 90 X12 250 X 90 X 12,5 270 x 90 X 11,5 270 X 90 X 12,5 
4,55 270 X90 X 11,5 270 x 90 x 12 280 x 90 X 12 280 x 90 12,5 290 x 90 x 12,5 
4,9 280 X 90 x 12 280 x 90 X 12,5 290 x 90 X13 300 X 95 X18 300 x 95 X 18,5 
. 9 
5,2 290 x 90 X 18,5 300 X 95 X18 300 X 95 x 13,5 280 x 100 x 100 x a 5 | 280X100 x 100 x 
’ , 
12 13 13,5 12 
5,5 Vv 300 x 95 x 13,5 280 x 100 x 100 x 280 x 100 x 100 x 280 x 100 x 100 x’ 300 x 100 x 100 x 
16,5 16,5 16,5 17 
12,5 13,5 12 13 12 
A| 280x100 xX 100 x 280 x 100 x 100 x 300 x 100 x 100 x 0 x x 
5,8 | 8 165 16,5 0x 100 x 1, 800 x 100 x 100 x 320 x 100 x 100 x re 
|! oe ' hee See a 
12 13 
6,1 | | 300x100 x 100 x 300 x 100 x 100 x _° 320 x 100 x 100 x 22 320 x 100 x 100 x 48 340 x 100 x 100 x 12" 
17 17 17,5 17,5 18 
| er ie 
6,4 | | s20x100x100x 12 | 320x100x100x 28 | g40x100x100x 12> | 340x100x100x 1%" | 340x100 x 100 x1? 
17,5 17,5 18 18 18 
| ; 
6,7 | | 840 x 100 x 100 x ee 340 x 100 X 100 x ee 340 X 100 x 100 x iy 340 X 100 x 100 x + 
n 
: = ri 
7,0 & | 840 x 100 x 100 x 15 | 340 x 100 x 100 x 1 
< 18 18 
o 
7,3 ' 
7,8 
7,9 
2 oe 
8,25 Vv 


, 
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BULKHEAD STIFFENERS spaced 760 mm. apart and fitted with 
BRACKET ATTACHMENTS at top and bottom in accordance with 


TABLE PAs 


Table 30. (CONCLUDED.) 
Oversit HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of 
Stiffener, 
iene Metres. Metres. Metres. Metres. Metres. 
9,75 10,35 10,95 11,6 12,2 
| aot — = 
Metres. A mm, mm. mm. mm. mm. 
2,45 | 170X75xX 9,5 | 180 X75X 9 180X75X 9,5 180 X 75 X 10 190X75x 9,5 
aS eee : Z 
2,75 | 190X75X 9,5 190 X75 X 10 200 X75 x10 200 X75 X 10,5 200 X 75 X11 
" <8 
3,05 | 200 X75 X11 220 X75 X 10 220 X 75 X 10,5 220 X75 X 11,5 220 X 75 X 12,5 
3,35 4 220 X75 X 12,5 220 X75 X13 220 x 75 X 13,5 220 X75 x14 240 x 90 x 11,5 
4 — 
oo 
3,65 | 240 X 90 X 11,5 240 x 90 x 12 250 x 90 X 12 250 x 90 X18 270 x90 X 11,5 
- : lags _ ae Fat 
8,95 | 250 x 90 X 12,5 270 X 90 X 11,5 270 xX 90 X 12,5 280 xX 90 X 12 280 x 90 X 12,5 
| 
: | 
4,25 | 280 x 90 X 12 280 x 90 x 12,5 290 x 90 X 12,5 290 x 90 x 13,5 300 X 95 X18 
| _ 
Ab 
4,55 | 290 x 90 X 13,5 300 X95 X13 300 x 95 X 13,5 300 X95 x14 280 X 100 x 100 x 16.5 
ae | 30 a x14 ; 280 x 100 x 100 x2” 280 X 100 X 100 x}? | 980 x100x100x 2? 300 x 100 x 100 x 2? 
, ” isi thes z 165 PS" 16,5 16,5 17 
Z 13 12 12,5 13 12 
5,2 A| 280 xX 100 x 100 x 300 x 100 x 100 x | 300 x 100 x 100 x | 300 x 100 x 100 x 320 x 100 x 100 x 
| 16,5 17 17 17 1755 
2 12 : 12,5 13 12,5 
1 ’ 
| “y 2 i 340 X 100 X 100 X 
5,5 | | 300 x 100 x 100 x 7 320 x 100 x 100 x 17,5 320 x 100 x 100 x 175 320 x 100 x 100 x 175 18 
5 abe 2 ’ } 15 15,5 
5,8 | | 320x 100x100 x Ee 340 x 100 X 100 x seit 340 xX 100 x 100 x ss 340 X 100 x 100 x 340 x 100 X 100 x 18 
| 17,5 18 18 18 a 
1 it 15,5 
6,1 |} s40x100x100x2® | g40x100x100x22 | 340x 100x100 x 
l 18 18 18 4 
16 : 
6,4 | | 840x 100x100), 
= mn — —_ 
6,7 4 
se) 
oS 
7,0 | 
[ao | 
7,6 
7,9 
8,25 Vv 


Luoyp’s Rea@ister or Surpprne, Lonpon.—13t% July, 1922. 
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BULKHEAD STIFFENERS spaced 760 mm. apart and _ fitted 


with LUG ATTACHMENTS at top and bottom in accordance TABLE 28 
with Table 30. (SEE CONTINUATION.) 
Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of 
Stiffener, 
coin: borat Metres. Metres. Metres. Metres. Metres. Metres. 
0 0,6 1,2 1,85 2,45 8,05 
Metres. A mm, mm. mm. mm. mm. mm, 
2.45 |: | *120x75x 8,5 180xX75x 9 140X75X 9,5 150 X75 x 10 140X65x 8,5 140 X65 9,5 
2,76 || *140x75x 8,5 150X75X 8,5 140 X65X 8,5 140 X65 9,5 150 70x 8,5 150 x70 x 10 
a 
mie rk ee Reena ri 
3,05 | *150 X75 X10 | 140x65x 9 150x70x 8,5 170X75X 8,5 170X75x 9,5 | 180x75x 9 
8,385 |A 140X65xX 9,5 15070 9,5 170X75x 9 180X75x 9 180 X75 x10 190 X75 X10 
3,65 150 x70 x 10 170 X75 x 10 180 X75 xX 9,5 190X75x 9,5 190 X75 X 11,5 200 X75 X 11,5 
8,95 170X75X 8,5 180 X75 x10 190 X75 X 10,5 200 X75 X11 220 X75 X 10,5 220 X75 X 12,5 
4,25 180 X75 X 10,5 190 X75 X11 220 x 75 X 10,5 220 x 75 X 12 220% 75x18 | 240x90X11,5 
_ 4,55 190 75x11 200 X75 X13 220 X75 X 12,5 220 X75 x 14 240 X 90 X 12 250 X 90 X 12,5 
4,9 4 220 X75 X 10,5 225 X75 X 12,5 240 X 90 X 11,5 250 x 90 X 12 250 X 90 X 13,5 270 X90 X 13 
< - , 
5,2 = 220 X75 X18 240 x90 x 11,5 250 x 90 x 12,5 270 X90 X12 280 x 90 x 12 280 x 90 X 13,5 
el 
5,5 | | 240 X90 X 11,5 250 x 90 X13 270 x 90 x13 280 x 90 x 12,5 290 x 90 x 14 | 80095 xX 18,5 
| ; 
5,8 | 250 x 90 X 12,5 270 x 90 X 12,5 280 x 90 X 13 | 2290x9015 300 x 95 x 14 280 x 100 x 100 x rs 7 
P jae P 12,5), 12 
6,1 | 280 x 90 X 12 280 x 90 X 18,5 300 X 95 X 13 280 X 100 x 100 x ea ee 
| : 7 
| e re é 12 18,5), 12 12 
6,4 : 280 x 90 X 13,5 300 X95 X13 280 x 100 x 100 x |, ,|280 x 100 x 100 x 16 5|200 * 100 x 100 x | 320 x 100 x 100 x F 
, ’ ‘ ‘y 
| ; 12 |. 13,5 13 |, 12 |. 12,5 
6,7 |v] 300x95x18 280 x 100 X 100 x _~ _|280 x 100 x 100 x 300 X 100 x 100 x 320 x 100 x 100 x 340 x 100 x 100 x 
16,5 16,5 17 17,5 18 
7,0 | A |280 x 100 x 100 x = 280 X 100 x 100 x 14 I300 x 100 x 100 x 1°**lg20 x 100 x 100 x 13/340 x 100 x 100 x 12,515 49 x 100 x 100 x 2? 
| 16,5 16,5 17 17,5 18 18 
8.5 5 5A 
7,3 || 280x100x100x !* |300 x 100 x 100 x 14 |320 x 100 x 100 x 1°"?!340 x 100 x 100 x 12"|240 x 100 x 100 x —_ 
| 16,5 hel 4,0} 18 18 
= a =< = — = fal - — a | ame = _ 
a 13,5 
7,6 & \300 x 100 x 100 x 4 320 x 100 x 100 x sen 1340 x 100 x 100 x an \340 X 100 x 100 x is 
< 17 17,5 18 18 
! 13,5 5 5 
7,9 || [820x100 x 100 x 12"\g40 x 100 x 100 x 4°\340 x 100 x 100 x 1" 
17,5 18 18 
1 | ; er — | ——_——_—— ic — 
8,25 | / 340 x 100 x 100 x {340 x 100 x 100 x 


The ends of upper ‘tween deck stiffeners marked * may be riveted to boundary bars only (no lug attachments). 
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BULKHEAD STIFFENERS spaced 760 mm. apart and _ fitted 
with LUG ATTACHMENTS at top and bottom in accordance 
with Table 30. 


Overall 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 


TABLE 28 


(SEE CONTINUATION.) 


Length of 
Stiffener, 
ee Metres. Metres, Metres, Metres. Metres, 
3,65 4,25 4,9 5,5 6,1 
Metres. x | mm, mm, mm, mm. mm. 
2,45 a 150 X70 8,5 150 X 75 X 10,5 170x75x. 8.5 170X75X 9,5 180X75x 9 
2,75 {| | 170X75x.9 180 X75x 9 180 X75 x 10 180 X 75 X 11,5 190 X 75 x 10 
bc a Phe. 
8,05 180 X75 x 10 190X75xX 9,5 190 X75 X11 200 X75 X11 220 X 75 X 10,5 
| | , 
| | 
8,35 | 200 X 75 X 10,5 200 X 75 X 11,5 220 X75 X 10,5 220 x 75 X12 220 X75 X13 
| | = To es re = "2 ox 
i 
38,65 a 220 x75 X11 220 X75 X 12,5 220 X75 X13 240 x 90 X 11,5 240 X 90 X 12,5 
| : é = 
i=) 
3,95 B 220 X75 X 18,5 240 x 90 X 11,5 240 X 90 X 12,5 250 x90 X13 270 X90 X12 
4,25 240 x 90 X 12,5 250 x90 X13 270 X90 X12 280 x 90 xX 12 280 x 90 X13 
4,55 | | 270 X 90 X 11,5 280 X90 x12 280 xX 90 X13 290 x 90x14 300 X 95 X13 
4,9 | 280 x 90 X 12,5 280 x 90 x 13 300 X 95 X 13 300 x 95 X 14,5 280 x 100 x 100 x 5 
| , 
| : 12 14 12 
5,2 |v 290 X 90 x 14,5 300 X 95 x 14 280 x 100x100 X 1, 280 x 100 x 100 x |, 300 x 100 x 100 x |, 
2 13 | 12 12 12,5 
5,5 A| 280 X 100 x 100 x 280 X100X100X. 300 X 100 X 100 x _— 320xX 100X100 _ 320 x 100 x 100 x 
| 16,5 16,5 | 17 17,5 17,5 
| 2 é 12 12:5 
5,8 300 x 100 x 100 x | 300 x 100 x 100 x 1° 320 X 100 x 100X |, 5 340 x 100 x 100 X |,” 340 X 100 x 10053” 
| ( ‘ ’ 
| a 2 Pee : 12,5 15 
6,1 | 820 x 100 x 100 x > 820 x 100 x 100 x 1° + 340 X 100 x 100 x 1" 340 x 100 x 100X |, 840 x 100 x 100 x 18" 
; : 7,9 
ae 2.5 485 | _. tae tae toes 
6,4 340x100 x 100x +”? | 340x100x 100x212" | 340 x 100 x 100 x 
18 18 18 
— | ee. a =.= SS Se —+— / ——E = 2 —— —— 
| a 15 
6,7 4 | 340 x 100 x 100 x ~ 
wa 
— ee i = a ee eee 
i 
7,0 ° 
7,3 
| 
7,6 
! _— ——— 
7,9 ; 
8,25 al 
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BULKHEAD STIFFENERS spaced 760 mm. apart and fitted 
with LUG ATTACHMENTS at top and bottom in accordance 


with Table 30. 


TABLE 28 


(SEE CONTINUATION.) 


noone HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of 
Stiffener, 
Fer cary Metres. Metres. Metres. Metres. Metres. 
6,7 7,3 7,9 8,55 9,15 
Metres. ry mm. mm. mm; mm. mm. 
2,45 180X75X 9,5 180 X 75 X 10,5 190X75X 9,5 190 X75 X11 200 X 75 X 10,5 
| =e = i = ats pod ————— 
2,75 | 200 x 75 x 10,5 200 X75 x 11 220 X75 X 10,5 220 X75 X 11,5 220 x 75 xX 12 
| y 
8,05 : 220 X75 X 11,5 220 X75 X 12,5 220 X75 X18 220 X75 X14 240 x 90 X 11,5 
| 
o 
8,35 < 220 X75 X14 240 X 90 X 11,5 250 X 90 X12 250 x 90 X 12,5 270 X 90 X 11,5 
: : 
8,65 | 250 x 90 X 12,5 270 X 90 X 10 270 X 90 X 11,5 280 x 90 x 12 280 x 90 X 13 
| eet A. = a 
8,95 | 280 x 90 x 12 280 x 90 X 12,5 290 x 90 X18 290 x 90 X 14 300 X 95 X13 
| 12 12,5 
4,25 Vv 290 x 90 X14 300 X 95 X 13 300 X 95 X 14,5 280 x 100 X 100 X | ‘ 280 X 100 x 100 x |, : 
’ ’ 
bi } as = 4 
12 12,5 13,5 12 138 
4,55 A|\ 280x*100X x 280 X 100 x ae x100X100x_’ 300 X 100 x 100 x 300 X 100 x x 
5 00 x 100 16,5 00 x 100 16.5 280 X 100 x 100 16.5 17 100 7 
2 2 
4,9 280 x 100 x 100 x 4 300 x 100 x 100 x ? 320 X 100 X 100 Xx sid _ | 820X100 x 100 x sol 340 x 100 x 100 x! ° 
16,5 AY. 17,5 17,5 18 
12 12,5 12,5 18,5 }° 15 
5,2 20 x 100 x ae x x Psa. 40 X x 100° 2 340 x 100X100 _.” 40 X 100 x x 
; | | 820x100 x 100 17,5 320 X 100 x 100 175 340 xX 100 X 100°x a 0x10 - 340 x 100 x 100 18 
16,5 
5,5 340 x 100 x 100 x = 340 X 100 x 100 x ae 340 X 100 X 100 X oye 340 x 100 x 100 x 
18 18 18 18 
15 
5,8 340 x 100 x 100 x 7‘ 
6,1 | 
me :. 
ea 
td - a 
7 | 
| 
7,0 | 
7,3 | 
ba | -— to. pee? BATE SOR | = 
eT t 
7,6 | 
70 «| | 
id etal E eRe ot 3 
8,25 \ 
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BULKHEAD STIFFENERS spaced 760 mm. apart and _ fitted 
with LUG ATTACHMENTS at top and bottom in accordance 
with Table 30. 


Overall 
Length of 
Stiffener, 

Including End 
Attachments, 


Metres. 


Metres. 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 


| Metres. 


Metres. 


TABLE 28 


(CONCLUDED.) 


Metres. 


9,75 10,35 10,95 11,6 12,2 
Metres. A mm. mm. mm. mm, mm. 
2,45 | 20075 X11 200 X75 X12 220 X75 X11 220 X75 X 11,5 220 X75 X12 
| = ee a _ = z Z 
2,75 220 X 75 X 12,5 220 X75 X18 220 X75 X14 240 x 90 X 11,5 240 x 90 x 12 
8,05 8 240 X 90 x 12 250 x90 x 12 250 x 90 X 12,5 270 X90 X 11,5 270 X 90 x 12,5 
| F +i 
8,35 2 270 X 90 X 12,5 280 X 90 X 12 280 x 90 X 12,5 280 x 90X13 290 x 90 X13 
; I | ie a. r 12 
3,65 | 290 x 90 X18 290 x 90 x 14 300 X 95 X13 800 x 95 x 14 280 x 100 x 100 XJ 
, 
| 12 12,5 13 12 
3,95 Vv 300 x 95 x 14,5 280 x 100 x 100 x 280x100 100x ~~" | 280x100 x 100 x 300 X 100 x 100 x 
16,5 16,5 16,5 17 
14 12 12,5 12 12,5 
4,25 3 x NE” 20 x x 340 X 100 x 100 X 
; a | 280 x 100 x 100 x 16,5 | 300 x 100 x 100 x | 300 x 100 x 100 x 320 x 100 x 100 175 12 
2 ire 12.5 1 15 
4,55 320 X 100 x 100 x ei 320 X 100 x 100 x oa 340 x 100x100x 2” | 340x100 100x 22 340 x 100 x 100 x 
17,5 | 17,3 18 18 } 18 
16 
4,9 || 340x100 x 100 x !2 340 x 100 x 100 xP? 340 x 100 x 100x 1” | 340 x 100x 100 x 
18 18 18 18 
16 
5,2 340 x 100X100 
5,5 
5,8 
61 [3 
VA 
a 
i 
6,4 8 
6,7 
7,0 
7,3 
7,6 
id 
7,9 
V | _ 
8,25 


Luoyp’s RxGistek oF Suippine, Lonpon.—16th June, 1927. 
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TABLE 30 


| LUG ATTACHNENTS. 
| 


TABLE 29 


BULKHEAD STiFFENERS 


ATTACHMENT for STIFFENERS. 


TYPE AND DEPTH OF 


| 
BRACKET ATTACHMENTS. 


: STIFFENER. | ‘Thick Width of | Number and Size of Number and Size of 
in TU GS. | of Sranket: | Visage. Hhyors gn ce Aaa ‘Rivets in bees 
| mm. mm. | | 
OVERALL a : 
aeevanens STIFFENERS pg Ena Angles ... 8,5 = 3o0f 19 mm. Dia.) 2 of 19 mm. Dia) 
INCLUDING ie feereata BRACKETS | R ryiiee Aue” ee x sal pee Soo ee pe ose | 
END ATTACH- - LUGS AT FNDS. 
ee = Bulb Angles under 170 mm. 9 ae eee bY eer es 2 heyy Way ae 
Metres. i oy — 3 _ 
2,15 90 X75 X7,5 Bulb Angles 170 ae 95 |e oe eee ee ee 
2,45 100 x 75 x8 » » 180 and190,, | 10 7 | tid « | Soll) new 
| ~ =" e as | " ey 
29 Fr ea 5 fi € 
100 X 75 X 8,5 ” ” 200 ” 220 ” 10,5 oo 19 ” ” 3 ” 19 ” ” 
2 ow 280, 240, 1%] 85] 60 | 6 19 » » | 419 om 
90X75xX8 i Blk eee 
= | 
| og a9 250 bd 270 ” l 9 65 7 ” 19 ” ” t» 194, ” 
g 100 X75x8,5 | 180X75xX8,5 zs ee | | “: — — 
z : ” ” 280 ” 290 » | | 9,5 70 7 ” 22 ” ” 4 ” 22 ” ’ 
| 
|| 120x75x8 | 140x75x8,5 an) 9 | 
! oe 1800 sole ROA < Bhd eee ke | Se As 
o 
| 1380 x75 x8 150 X 75 X 9,5 i ioaias oF ae a Wi 4 a Sie ee oe bee ae ‘z, =a 
Channels 280 x 100 x 100 ,, 5; 10 | 75 908 8 el Gh kee eae 
ee - ———| |— aan — -| as _ = 
| 140 X 75 X 8,5 170X75x9 | = ee 
¥ 800x100x100 ,, |; | 10 | 75 | 10,, 22 4» w | 7 22 w» 
am Se He od ce, het ic Spr Bat eS 
150 X75 X 9,5 170 X75 X 9,5 . 320 x 100 X 100 ,, 10,5 | oes jet i hace 5 ta ya Tee sien tek 
170 X75xX9 340 x 100 x 100 ,, 


Stiffeners spaced 610 mm. apart on collision 
bulkhead and 760 mm. apart on other bulkheads. 
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BULKHEAD PLATING. 


STIFFENERS SPACED 760 mm. APART 


STIFFENERS SPACED 915 mm. APART. 


TABLE 31 


Depth at Middle Line Depth at Middle Line Depth at Middle Line Depth at Middle Line 
from top of Bulkhead to Thickness. from top of Bulkhead to Thickness. from top of Bulkhead to | Thickness. | from top of Bulkhead to Thickness. 
Lower Edge of Plate. | Lower Edge of Plate. Lower Edge of Plate. | | Lower Edge of Plate. 
= eee ael |e — u a : ! 
Metres. mm, Metres. mm, Metres, mm. Metres. mm. 
2,45 6,5 10,95 10 2,15 if 10,65 ll 
8,65 2 12,2 10,5 3,2 7,5 11,75 11,5 
a a . 2 ~ 4,25 8 12,8 12 
4,9 7,5 13,4 11 a 7 
3 = . 5,35 8,5 13,85 12,5 
6,1 8 14,65 11,5 = 
_ ~ -——_____ -- - 6,4 9 14,95 13 
7,3 8,5 15,85 12 = . ate 
es | ei 7,45 9,5 16 13,5 
17,05 12, _ j : 
Ziel ? 8,55 10 17,05 4 
9,75 9,5 18,3 13 9,6 10,5 18,15 14,5 
TUNNEL STIFFENERS SPACED 910 mm. APART. TABLE Pe poe 
HEIGHT FROM BASE OF TUNNEL TO TOP OF FLAT SIDE. 
Mean Height 
from Base of ] “ = 
eon Metres. Metres, Metres, Metres. Metres. Metres. 
0,9 1,2 1,5 1,85 2,15 | 2,45 
Metres, mm. mm, mm, mm. | mm. mm. 
3,65 75 X65 X6 100X75xX 7 120X75X 7,5 130 X75 xX 8,5 140X75x 9 140 X65X 8 
4,9 90 x 65 X 5,5 100X75x 8 1380 X75xX 8 140X75x 9 140 X65x 8 150 X70 8,5 
6,1 90 X 65 X 6,5 120 X75 7,5 140X75X 8,5 150 x 75 X 10 150 X70 8,5 170 X75X 8,5 
7,3 100 X 75 X 7,5 130X75xX 8 150 X75 xX 8,5 140X65x 9 150 X70 9,5 180 X75xX 9 
8,55 100 X75 X8 1380X75x 9 150 X 75 X 10,5 150 x70 X 8,5 170 X75 xX 9,5 190X75x 9,5 
9,75 q 120 X75 X7,5 140X75X 8,5 140X75x 9 170 X75X 8,5 180X75x 9 200 x 75 X 10,5 
A a —— - = he ¥ 5 eee eee St 
10,95 % 120 X75X8 150 X75xX 8,5 150X75xX 8,5 170 X75 xX 9,5 190x75x 9 200 X75 X 11,5 
12,2 120 X75 X 8,5 150 X 75 X10 150 X 75x 9 180X75x 9 200 X 75 X 10,5 220 x 75 X 11,5 
13,4 130 X75 x8 150 X75 X 10,5 170X75X 8,5 190 X75xX 9,5 200 x75 x 11,5 220 X 75 x 12,5 
14,65 1380 X75 x9 140X65X 8 170X75Xx 9 190 X75 X10 220 X75 X 10,5 220 X75 X 14 
15,85 140 X 75 X 8,5 140X65x 9 180X75x 9 200 X 75 X 10,5 220 X75 X 12,5 240 X 90 x 12 
17,05 | 140 X75 X9 150X75X 8,5 180X75x 9,5 200 X 75 X 11,5 220 X75 x 14 250 x 90 x 12 
18,3 150 X 75 X 8,5 1b0xX70x 9 =| 190x75X 9,5 220 X 75 x 10,5 240 x 90 X 11,5 270 x 90 x 11,5 


Angle stiffeners of 150 mm. in depth and all bulb angle stiffeners are to be connected to the inner bottom plating by a lug. 
LLoyb’s REGISTER oF Surprinc, Lonpon.—i6th June, 1927. 
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HORIZONTAL GIRDERS in OlL FUEL TANKS. TABLE 33 


VALUES OF GIRDER. VALUES OF GIRDER. } 
S?xDxH a ey : | S?xDxH pe re Fe re eee 
Intercostal. Face Bars. Intercostal. Face Bars. 
p= P. ee u 
‘ mm, | mm. A mm. mm. 
120 B 280 9,5 1380 X75 xX 8,5 890 840 x 10 200 X 75 X 12 
4 
155 | 380 X 9,5 120X75X 7,5 | 950 840 X 10 220 X 75 X 18,5 
Vv i 
190 N 380 X 9,5 150x70X 8 1025 840 X 10 250 X 90 X 12,5 
—s = a | —| | Sol ee “ — 
225 380 X 9,5 150 X70 X11 | 1085 915 X 10,5 220 X75 X 12,5 
260 455 x 9,5 150 xX 70x 9 1155 915 x 10,5 240 X90 X12 
295 455 X 9,5 170 X 75 X 10,5 1225 915 X 10,5 250 X 90 X 13,5 
330 535 X 10 150xX70x 9 | 1295 990 X 11 220 X75 X 18,5 
— — = 
360 | 535 X 10 180X75x 9 1365 990 x 11 250 X 90 X 12,5 
3 = = : = 
400 535 X 10 190 X75 X 10 1455 £ 990 x 11 250 x 90 x 14,5 
| z 
430 535 X 10 190 X75 X 11,5 | 1550 es 1065 X 11,5 230 X 90 x 18,5 
q 5 B 5 
475 4 610 x 10 180 X75 X11 | 1645 1065 X 11,5 250 x 90 x 14,5 
___is _| | 
Fy 
520 610 X 10 190 xX 75 X 12 1785 1065 X 11,5 290 X 90 X 15,5 
560 685 X 10 180 X75 X 10 1890 1145 x 12 250 X 90 X15 
605 685 x 10 190 X75 X 11 2010 1145 x 12 290 x 90 X 15,5 
650 685 X 10 200 X 75 X 12,5 | 2130 1145 x 12 300 X95 X15 
690 685 X 10 220 X 75 X 12,5 2250 1220 Xx 12,5 290 x 90 x 14,5 
735 760 X 10 200 X75 X11 2375 1220 x 12,5 300 X95 X15 
eee are eee me fen x | > 
785 ! 760 X 10 200 X75 X13 2495 | 1220 x 12,5 300 X95 X17 
— , | 
840 Vv 760 X 10 220 X75 X 18,5 


Luoyp’s Register oF Surprine, Lonpon.—13th July, 1922. 2002 


336 


VERTICAL STIFFENERS on BOUNDARY BULKHEADS of 


Overall Length 


OIL FUEL BUNKERS 


and DEEP WATER BALLAST TANKS. 


TABLE 34 


(SEE CONTINUATION.) 


Metres. 


3,65 


mm. 


150 X75 X10 


170 X75 X11 


150xX70X 9,5 


170 X75 X11 


a a 


250 X90 X13 


270 X 90 X 15 


280 x 90 X17 


= ——-Unseaee 


300 X 100 x 100 x : 
1 

300 X 100 xX 100 x 17 

7 


$20 x 100 x 100 x 269 
17,5 


340 x 100 x 100) 


; 1 v9 


16,5 
| 17,5 


320 X 100 X 100 x 
17 
340 X 100 x 100 x 


18 


of Stiffener 
including End 
Attachments. Metres. Metres. Metres. 
1@) 1,2 2,45 
Metres, A mm. mm. mm, 
1,5 75X75X 6 100 X75 xX 6,5 130X75x 9 
= a z £ = ree eek OS 
1,85 | 90X75X 7 180X75X 8,5 150 X75 x 10 
| | aes | Gj ae =e - oa 
215 |2 100X 75x 9,5 140 X 75 X 10,5 170 X 75 X 11,5 
& 
4 
2,45 130X75x 9 | 150X75x 9,5 
| 
| a ae eee - 
2,75 , 140 X75 X 10,5 150X 70X11 170X75X11 
os ; Faas Fe 
3,05 V 150 X 75 X 12,5 170X75X 9 190 X75 x 10 
3,35 A 150 x 70 X 10,5 180 X75 X11 200 X75 X18 
| Bs es! - = 
| 
8,65 | 180 X75X 8,5 200 X75 X10 220 X 75 X 12,5 
! 
ome E oy 
8,95 | 190 X75 x 10 | 220X 75X11 240 x 90 x 12,5 
| pare. — ; 23 btn 
4,25 | 200 X75 X18 220 X75 X15 250 X 90 X 15,5 
__|8 : : 
g | 
4,55 < 220 x 75 X 14,5 250 x 90 X 14 280 x 90 X 14,5 
fe neg at re-ti | eee 
E 
4,9 : 240 X90 X13 270 xX 90X15 300 X 95 X 14,5 
xs 11,5 
5,2 250 x 90 X 15,5 280 x 90 X 16,5 300 x 100 x 100 x e 
‘ 
5,5 280 X 90 x 14 300 X 95 X17 300 x 100 x 100 x 4 
| ‘ 
; 18,5 17 
5,8 280 x 90 X 16,5 300 x 100 x 100 x |, 820 x 100 x 100 x |, ; 
7 7, 


340 x 100 x 100 x 2 
18 
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VERTICAL STIFFENERS on BOUNDARY BULKHEADS of 


OIL FUEL BUNKERS and DEEP WATER BALLAST TANKS. 


TABLE 34 


(CONCLUDED.) 
nean H : 
Overall Length 
of Stiffener ‘ 
including End 
Attachments. Metres. Metres. Metres, Metres, ; 
4,9 6,1 yds 8,55 . 
Metres. a mm. mm. mm. mm. 
1,5 : 170 X 75 X 10,5 150 X70X 9,5 150 X 70 X 10,5 170X75X 9,5 
< 
1,85 A‘ 150 X70X 9,5 170 X75 X10 180 X75 X 10,5 190 x 75 X 10 
2,15 170 X75 X 10 180 X 75 X 10,5 200 X 75 X 11,5 220 X75 X 10,5 
2,45 190 X75 X11 200 X 75 X 11,5 220 X75 X 11,5 220 X75 X14 
— 
2,75 220 X75 X11 220 X75 X18 240 X 90 X 11,5 250 x 90 X13 
3,05 4 220 X75 x14 250 x 90 X 13 270 X 90 X 12,5 280 X 90 X 12,5 
9 ae - 
Fs 
3,35 250 X 90 X 13 270 x 90 X 15 280 X90 X15 300 X 95 x 14 
zen niet 12 
3,65 270 X 90 X 15 280 X 90 X17 300 X 95 X 15,5 300% 100X100 x . 
12 15 
3,95 280 x 90 X 16,5 300 X 95 X 17,5 | 800 X 100 x 100 x 7 320 X 100 x 100 x 17.5 
- 12,5 15 16 
4,25 Vv 300 X 95 X17 300 x 100 x 100 x 1, 820 x 100 X 100 |, , 340 x 100 x 100 x |, 
é 4,0 
wa 12 15,5 16 
4,55 A 300 X 100 X 100 x 7 320 X 100 X 100 x 175 340 X 100 x 100 X 18 
dye 
15 5 
4,9 820 x 100 x 100 340 X 100 x 100 x 7 
= _ re ee = = 
5,2 340 x 100 x 100 x mi [ 
5,5 
5,8 z 
= at ae 
a 
61 i 
6,4 
6,7 
7,0 
7,3 \ 


1 
1 
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NON-WATERTIGHT BULKHEADS. 


TABLE 35 


* syIFFENERS TWO FRAME SPACES APART %* svIFFENERS TWO FRAME SPACES APART ** STIFFENERS 
FITTED TO NON-WATERTIGHT MIDDLE FITTED TO LONGITUDINAL BUNKER eave NE IE cee 
< SPACES APART 
oranshls LINE BULKHEADS ACTING IN LIEU OF A BULKHEADS ACTING IN LIEU OF A FITTED TO peapordienine 
LENGTH now Ob #1rLike ROW OF PILLARS. LONGITUDINAL BUNKER 
oF BUNKER BULK- BULKHEADS 
HEADS NOT 
STIFFENER. ACTING IN LrEv | SP40BD 910 scm 
| OF A ROW APART. 
Under Upper Under Second Under Third Under Upper Under Second Under Third 
Deck. Deck. Deck. Deck. Deck. | Deck. OF PILLARS. 
A mm. mm. mm. mm. mm. mm. mm, mm, 
! 180X75X 7,5|140X75x 9 |150X70X 8,5]120x75x 8 |140xX75x 8 |150x70x 8 100X75X 8 |100X75x 8 
| = = 
4/130xX75xX 8 |150X75X10,5]150X 70x 9,5)120x75xX 8,5 150X75X 9,51150*70X 9,5}120X75xX 7,5)120xX75xX 7,5 
: —_—_— eer es 2 
| 180X75x 9 |150X70X 9,5|170X75X 9,51120x75x 9,5)170X75x10 [15070 X10,5}120X75x 8,5|120xX75x 8,5 
| ene E 
| 
yv|140x75x 9 |170X75x10 180 X75 X10,5]138075 x 9,5]150 x 70 x 10,5} 170 X 75 X 10,5130 75x 8,5|/180X75xX 8,5 
. 150X70X 9 |190X75xX10,5|200X75x12 [150xX75x10 |180X75x10 |190X75X11,5}150x75x 9 |150x75x 9 
| oes = 
| 
| 1170x75x10 |200X75xX12 |220x75x13,5| 150 x70 x 10,5 190 75X12 |220X75X11,5|150x70xX 9 |150x70xX 8,5 
| = sae 
| |180X75X11 |220X75xX18 | 250x90X 13,5) 170 X75 x 10,5 220 X75 X11,5|240xX90X12 |170xX75xX 9,5;150x70x 9,5 
| an A we ia 
2s 
a 200 X 75 X 11,5 | 250 X 90 X 12,5 | 280 x 90 X 18,5 | 190 X 75 X 10,5 240 X90 X11,5|270X90X12 |190X75xX10 |170X75x 9,5 
hile ee ll a Mbt, _ 
<q 
Q 
8 | 220 x75 x12 270 X 90 X 12,5 | 300 x 95 X 18,5 | 220 X 75 X 10,5 | 250 x 90 x 12 280x90X14 | 200 x75 X 10,5 | 180 x 75 x 10 
a 
240 X 90 X 11,5 | 290 X 90 x 13 220 X75 X 12,5 | 270 x 90 X 18,5 | 800 X 95X18 |220x75x11 |190X75x11 
| | 250 x 90 X 12,5 | 800 X 95 x 13,5 240x90X11 |280xX90x14 220X75xX12 |200xX75xX11 
1 1270 X 90 X 12,5 250 X 90 X 11,5 | 8300 X 95 x 14 240 X 90 X 11,5 | 200 X 75 x 12 


* Where frames are spaced not more than 760 mm. apart. 
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HATCH WEBS. TABLE 36 
TABLE A. (SEE CONTINUATION.) 


HATCHWAY BEAMS. 


WITHOUT FORE AND AFTERS. WITH FORE AND AFTERS. || 
BREADTH OF Spacing Centre to Centre. Spacing Centre to Centre. || ANGLES ON EDGES 
i —_ — — —— — | 
HATCHWAY. Metres. Metres. Metres. Metres. Metres. OF WEBS. 
1,3 1,5 1,85 2,45 8,05 
Metros. mm, mm, mm, mm. mm, mm, 
8,05 230 X 11,5 B.P. 255 X 12,5 B.P. 280 7,5 305 8 855 8,5 75 X75 X10 
= 8,65 275 X12,5 B.P. 300 X 12,5 B.P. 305 X 8 355 X 8,5 430 9 75 X75 X10 
4,25 300 X 12,5 B.P. 805X 8 355 X 8,5 480X 9 510 X_ 9,5 75 X75 X 10,5 
4,90 305 X8 355 xX 8,5 405 9 480 9,5 560 X 9,5 90 X 75 X 10,5 
' 5,50 355 X 8,5 405 x 9 455x 9 5385 X 9,5 635 X 10 100 X 75 X 11 
6,10 380 X 8,5 455xX 9 510X 9,5 610 X10 710 X 10,5 100 X75 X11 
; 6,70 405 X9 480 9 560X 9,5 660 X 10,5 760 X11 120 X75 X 11,5 
7,30 430 X9 510 9,5 585 X 10 710 X 10,5 815 x11 130 X 90 X 11,5 
a 7,90 455 x9 535 X 9,5 610 x 10 735 X 10,5 865 X 11,5 | 140 x 90 X 12 
8,55 480 X 9,5 560X 9,5 635 X 10 785 X11 915 x12 150 X 90 X 12,5 
9515 510 X 9,5 585 X 10 660 X 10,5 815 X11 965 X 12 150 X90 X18 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the middle of the beam. 
The depth at the ends is to be one half of the depth at the middle, but in no case less than 150 mm. 
The larger flanges of the mounting angles are to be fitted horizontally. 


CENTRE FORE AND AFTERS. + 


STEEL BULB PLATE | woop. 
LENGTH oF * “ 7 Spacing of Fore and Afters. i Her A in Spacing of Fore and Afters. 
FORE AND DOUBLE ANGLES ON j Metres. } Metres. Metres. 
AFTER. seat xu oe UEPERCRDGS. 0+ JI 0,9 | 1,2 ‘ 1,5 a 
: ‘ | Depth. | Breadth. | Depth. | Breadth. | Depth. | Breadth. 
Metros, mm, mm, mm. mm, mm, mm, mm. | mm, mm, mm, 
1,85 150x 9 165 x 9,5 180 X 9,5 65X65X 9 140 180 150 180 165 180 
2,45 180 x 10,5 205 X11 230 X11 65X65X 9,5 165 180 190 | 180 205 180 
B,05 205 x 12,5 240 x 12,5 280 X 12,5 65 X 65 X 10 | 205 | 180 215 | 205 230 230 
& : SIDE FORE AND AFTERS. t+ % J05) - ‘ 
STEEL BULB ANGLE. woop. 7 
LENGTH OF Spacing of Fore and Afters. fi fi ; a0 ak: BI i \ he caseieted of Fore and sine ii id ig 3 
FORE AND ANGLE ON UPPER Metrés. | Metres. Metres. 
AFTER. Metres. Metres. Metres. EDGE OF BULB 0,9 1,2 1,5 
0,9 1,3 1,5 mobos See ee eee aE eS Pee ee 
|| Depth. | Breadth. | Depth. Breadth. Depth. | Breadth. 
mm. mm, | mm, mm. min, mm, | mm. mm. 
1,85 150 x70 9,5 170 X 85x 9,5 180 X85x 9,5 65X65x 9 140 140 150 150 | 165 150 
: 2,45 180 X 85 X 10,5 200 X 85 X 11,5 230 x 90x11 65X65x 9,5 165 165 190 180 205 180 
fh A ee RD a eg a eg fie) ear as PES 
8,05 200 X 85 X 18,5 240 x 90 X 12,5 280 x 90 X 12,5 65 X65 x 10 205 180 215 205 230 230 


Tt Depths of fore and afters are measured to under side of covers, and the bulb plate of the centre fore and after is to be extended to the 
top of the wood covers, 


— o_o ee “_ pe 
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HATCH WEBS. 
TABLE B. 


HATCHWAY BEAMS. 


TABLE 


WITHOUT FORE AND AFTERS. WITH FORE AND AFTERS. 


ANGLES ON EDGES 


BREADTH OF Spacing Centre to Centre. Spacing Centre to Centre. 
HATOHWAY. | Metres. Metre. || | Metres "Metres. | Metres. OF Wake, 
1,2 1,5 1,85 | 2,45 3,05 
Metros, mm. | mm mm, mm, ai mm. ; ’ maa. 
3,05 200 X10 B.P. | 230 X11 B.P. 240 X 11,5 B.P. 265 X 12,5 B.P. 290X 13B.P. 75 X75 X10 
3,65 iz 230 x LBP. Ps 255 x 12:5, BP; 280 X 12,5 BP. 280 xX 7,5 330 X 8,5 05 X75 X10 
4,25 255 X12,5 BP | 290 x 12,5 BP. ed 280 x 7,5 iy 3380 X 8 380 x 8,5 ‘ 1X7 x 10,5 
490 280 X7,5 + 280 X7,5 | 305 x8 - 380 X 8,5 430x 9 : 90 “75 x 105 
5,50 280 X75 : 305 X 8 = | 355 X 8,5 ¥ : 430 x 9 pay 480 x 95 100 x75 X11 
6,10 805 X8 830 x 8,5 405 x 9 480 X 9,5 5385 x 9,5 100 X75 X11 
: 6,70 320 X8 7 ; 355 X 8,5 430 X9 510 x 9,5 585 x 10 120 X75 X 11,5 
7,30 | 330 X 8,5 | J 370 X 8,5 455 x9 535 X 9,5 635 X 10 130 X 90 X 11,5 
7,90 845 X 8,5 : 380 X 8,5 480 x 9,5 j 560 X 9,5 660 X 10,5 140 x 90 x 12 
8,55 ; 355 X 8,5 405 x9 510 X 9,5 : 585 x 10 685 xX 10,5 150 x 90 X 12,5 
9,15 ; 380 X 8,5 430 x9 7 535 X 9,5 610 X 10 710 X 10,5 150 X 90 X 13 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the middle of the beam. 
The depth at the ends is to be one half of the depth at the middle, but in no case less than 150 mm. 
The larger flanges of the mounting angles are to be fitted horizontally. 


CENTRE FORE AND AFTERS. f 


STEEL #ULB PLATE. WwoopD. 
LENGTH oF ; ies of Fore and Afters. 4 eal — Spacing of Fore and Afters. 
FORE AND | Met | Metres. Met: 
AFTER. Metres. | Metres. Metres. ne eee 0.9. 12 Lb 
0,9 1,2 1,5 
Depth | Breadth. | Depth, | Breadth. Depth. | Breadth 
Metros. mm. mm, mim. mm. mm, mm. mm. mm. mm. mm, 
1,85 125x 85 | 140X 8,5 150 9 65xX65x 9 125 180 140 180 150 180 
2,45 150 9,5 180 x 10 190 X 10,5 65X65 xX 9,5 150 180 165 180 180 180 
3,05 180 X11 205 X 11,5 230 x 12,5 65 X 65 X 10 180 180 190 180 205 180 
SIDE FORE AND AFTERS. + 
STEEL BULB ANGLE. Woop. 
LENGTH OF a - 2 ene of Fore and duce : Spacing of Fore and Afters. 
FORE AND | ANGLE ON UPPER Metres. Metres. Metres. 
AFTER. ty ie ere DG ree eae 0,9 1,2 1,5 
f : Depth. | Breadth. | Depth. | Breadth. Depth | Breadth. 
Metros, . mm, mm. mm. mm. mm. mm, mm. mm. mm. mm. 
1,85 180 X65 x 8,5 140 X65x 9 150 x70X 9,5 65X65xX 9 125 125 140 125 150 125 
2,45 150 x 70 X 10 180 X75 x 10 190 x 90 X 10,5 65 X65xX 9,5 150 125 165 150 180 150 
3,05 180 X75 X11 | 200 X 85 x 12 230 x 90 X 12,5 65 X 65 X 10 180 150 190 180 205 180 


t+ Depths of fore and afters are measured to under side of covers, and the bulb plate of the centre fore and after is to be extended to the 


top of the wood covers. 
Luoyp’s REGISTER OF SHrppInG, LoNDON.—20th October, 1932. 


REN Eanes, .* 
; 


~~ <u 


343 


EQUIVALENT SECTIONS in ASSOCIATION with PLATING. TABLE oO” ( 


ANGLES. ANGLES. BULB ANGLES. | CHANNELS, CHANNELS. 
mm, mm. mm, mm, mm, 
75 X75 X10 90X75 X7,5 
90X75 x10 100 X 75 X 8,5 
100 X 75 X 10,5 120 X75 x8 
120 x 75 X10 130 X75 x8 
130 X 75 x 10 140X75x8 
140 X75 x10 150X75 x9 
150 X75 X 10,5 170 X75 X 8,5 130X75x 8 
170 x75 X10 140x75X 8 
2 9,5 
190X75X 8,5 150 75x 75X15 
9,5 9,5 
200 X85 xX 9,5 150 85x 85X J) 165x 80x 805 
9,5 
| 220 X 85x 9,5 165x 80x 80x15” 180 xX 80x 80x, 
230 x 90 x 10 180x 80x 80x ee 
i 10,5 
240 X 90 X 10,5 190X 90x 90x i 200 85x 85x" 
14 
250 X90 X11 200X 85x 85X54 
11,5 
270 xX 90 X 10,5 220x 90x 90x rs 
280 x 90 x 10,5 220x 90x 90x uae 
16 13 
290 x 90 x 11,5 220x 95x 95x 240x 95x 95x 
ry; 15,5 
13 
300 X 95 x 12 260X 95x 95x, 
14,5 10,5 
x x 
260X 95x 95x), 280 x 100 x 100 165 
14,5 
280 X 100 x 100 x 165 


2 ee 
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DIAMETERS and SPACING of RIVETS and BREADTHS of 
BUTT STRAPS, END LAPS and SEAMS. 


mm, mm. 


TABLE 


Luoyp’s ReaisTer or Supping, Lonpon.—21st April, 1932. 


mm. mm. mm. mm, 
Above Above Above Above Above 
A 9 12,5 18,5 24 29 
Thickness of PLATES in os i oe wisi Not and not and pe and ‘nob and not 
exceeding exceeding exceeding exceeding exceeding to 
9 125. | 185 24 29 32 
Diameter of Rivers... a: WE a = Ao 16 19 22 25 / 28 32 
Breadth of QuaDRUPLE riveted Burr Srraps in mm. ... — 2 560 635 720 800 
Breadth of Tresie riveted Burr Srraps in mm. — 360 425 485 545 610 
Breadth of Dousuy riveted Burr Srrars in mm. oat 205 250 285 — fate —_ 
Breadth of SINGLE riveted Burr SrrRaps in mm. 115 135 _ ee == ao" 
: | 
Breadth of QuiytuPLE riveted Enp Laps in mm. — = 380 445 510 570 
Breadth of QuapDRUPLE riveted Enp Laps in mm. ... ae — 305 355 405 460 
Breadth of TREBLE riveted Exp Laps in mm. ... ae 150 190 230 265 805 345 
Breadth of Dous.LeE riveted ENp Laps in mm. ... 110 125 150 = 1. ae 
Breadth of SmnGLE riveted Enp Laps in mm. ... a 65 75 oa —_ a2 pee 
Breadth of TreBLn riveted Seams in mm. ee _ — = 215 240 265 
Breadth of Dousie riveted Szams in mm. nes Te 95 115 135 150 170 190 
Breadth of Smv@ue riveted Seams in mm. “a ee 55 65 75 — — — 
3} diam In End Connections of Shell Plating and all Deck 
ite ta tami nae ocean in Quintuple and Quadruple 55 65 80 90 100 110 
In Seams of Shell Plating (forward and aft); Quadruple ? 
4 diam rps Be Laps and Doable vane Straps; End Laps : Pa = 
7 of Dec! lating, Margin Plates, Girders, Tie Plates and 7 
G. to Floor Plates; End Laps and Seams of Inner Bottom 65 v5 90 100 115 125 
Plating .. . ae “A os Pe oe aw a . -_ 
! a In Quintuple Riveted End Laps; in Seams of Deck 
a Plating ; in Seams and End Connections of Bulkhead and 
| 44 diam. ) monnel Plating, in Weather Deck Stringer Angles, Margin 70 85 100 115 _ — 
i &. too Plate Angles; Angles connecting Side Stringers to Web f 
is) Frames, Flange of W.T. Bulkhead Frames to Bulkhead 
sla ( pre phos ape Bre 8 Vertical Angles connecting Floors 
am. and Centre er, Flange of W.T. Bulkhead Frames, to 95 25 5 
2 c. toc \ Shell, Deck and Inner Bottom, End Connections and Edges 80 95 110 125 145 160 
x of Mast Plates, Floors and Cross Ties in After Peak 
Oo ——— | —— 
In side frames whose spacing exceeds 875 mm. .. = 
a 5} al = pe quanees of Tees connecting Floors to 
e ating in Vesse ‘orward of the half Midshi 25 5D -{ 
| & °c ) Tengen, in the Shell Flange of Frames in Deep Tanks, 0 105 126 140 amy 176 
5 Fore Peak Tanks and After Peak Tanks.. * “ * 
z — wot 
5 In Beams fitted at alternate Frames; in bottom Frames 
< | 6 diam. } to shell plating whose spacing exceeds 875 mm.., f Or K F 
& | ¢, toc. ) In side frames whose spacing exceeds 800 mm. but does 95 115 135 — — _ 
= not exceed 875 mm. bi ee, a oe te ey 
= ‘ ee ee =e ss 
y In side frames whose spacing exceeds 725 mm. but does 
63diam. } not exceed 800 mm.; in bottom frames to shell plating on r r 
3 c, to c. bt 9d spacing exceeds 800 mm. but does not exceed 100 125 145 165 —s a 
In side frames whose spacing does not exceed 725 mm.; 
in bottom frames to shell plating whose spacing does not 
exceed 800 mm. ; in bottom frames to floors: in reversed 
7 diam frames both _ Hs $e er to inner bottom, Floors, Keelsons, 
Beams except where fitted at alternate Fra: Deck and 85 _ _— 
0. to . Hold Stringer Angles, Face Angles on ‘wre Suaaes pa 115 135 160 180 
Side Stringers, Bulkhead Stiffeners, Longitudinal Angles on 
continuous Girders, Vertical Angles connecting Floors and 
Side Girders, top and bottom Hatch Web Angles 


RIVETING of END LAPS and SEAMS. TABLE 39 


THICKNESS OF PLATES IN MILLIMETRES. 


| | 
Above Above | Above Above 


Not 9 9,5 10,5 12 


exceeding | 


9,5 10,5 12) See 13D 


and not and not and not and not and not i c r I 
9 exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding 


Above Above Above Above Above 
15 H 17,5 19,5 21,5 24 


and not | and not and not and not and not 


17,5 19,5 21,5 24 26,5 


Double. | Double. Treble. Treble. Treble. 


Treble. 


Quadruple. | Quadruple. | Quadruple. | Quintuple. Quintuple. | Quintuple. 


| 


Treble. 


Treble. Quadruple. | Quadruple. rs 


Double. 


Treble. Quadruple, 


Quadruple. 


Double. 


” ” 


Single. Single. Single. 


” 


” 


Double. Double. Double. 


Double. Double. Double. Double. 


Single. Single. Single. 


ad Treble. Treble. 


Single. 


Single. 


b, 


ad. 


Double. Double. 


Double. 


The diameter of the rivets used for attachments is to be regulated by the greater thickness of the parts to be connected. 
Treble riveted double butt straps may be fitted as an alternative to the quintuple riveted end laps required by the Table. 


RIveTING REQUIREMENTS FOR END Laps. 


End laps of sheer strake, strake below and stringer plates of the upper 
deck or “long” bridge for half the vessel’s length amidships. 


End laps of shell plating from keel to upper turn of bilge for half 
the vessel’s length amidships. 


End laps of boss plates. 

Kind laps of centre girder plates in double bottoms. 

End laps of floor plates and web frames. 

End laps of flat keel plates for half the vessel’s length amidships. 
End laps of flat keel plates at ends of vessel. 


End laps of shell plating from upper turn of bilge to strake below 
sheerstrake. 


End laps of shell plating from keel to upper turn of bilge at ends of 
vessels, 


End laps of sheerstrake, strake below and stringer plates of the 
upper deck at ends of vessel. 


End laps of beam stringer plates to 2nd deck and decks or tiers of 
beams below. 


End laps of tie plates. 


End laps of margin plates and middle line strake of double bottoms 
for half the vessel’s length amidships. 


End = of vertical keelson plates, rider plates, and foundation 
plates. 


End laps of decks for half the vessel’s length amidships. 


End laps of inner bottom plating for half the vessel’s length 
amidships. 


Luoyp’s Re@ister or Surprine, Lonpon.—25th June, 1925, 


j. Seams of inner bottom plating. 


End laps of side girders in double bottoms. 


End laps of margin plates and middle line strake of double bottoms 
at ends of vessel. 


f. End laps of deck plates at ends of vessel. 
End laps of inner bottom plating at ends of double bottoms. 


RivetinG REQUIREMENTS FOR 


3 STANDARD FORM OF RIVET. 
SEAMS. 


j ae Sita | MR See, 
The edge attainments of 


shell plating, all fore and | 
aft, are to be regulated 
by the thickness of the 


sa 
1 
| 
ie 
plating amidships. a4 


g. Seams of shell plating from 
keel to upper turn of bilge. 


h, Seams of shell plating from 
upper turn of bilge. 


The riveting of seams of shell 
plating is to be in accor- 
dance with Section 30, 
clause 5. 


The tapered neck of Rivet to be 
of suitable length in relation to 
the thickness of plate in which 
it is intended to be used. 


i. Seams of deckplates. 


346 


THICKNESS OF SHELL PLATING IN MILLIMETRES. 


Above 


Number of RIVETS in SEAMS of PLATING between FRAMES and BEAMS 
AMIDSHIPS excluding RIVETS in FRAMES and BEAMS. 


i THICKNESS OF DECK PLATING IN MILLIMETRES. 


TABLE 40 


THICKNESS OF INNER BOTTOM 
PLATING IN MILLIMETRES. 


Above Above Above Above Above Above Above Above Above Above 
Pe ede 9 12,5 | 18,5 24 20th 9 12,5 | 18,5 24 7 9 12,5 
comings) end ek. | ndeok fnednct | somdnoe | | cometing | eodepte| cone (amt | te | Semis | Seeing | touting 
FRAMES IN g 12,5 | 18,5 24 29 sz | 9 12,5 | 18,5 24 29 9 12,5 18,5 
el | Diameter of Rivet in millimetres. Diameter of Rivet in millimetres. Diameter of Rivet in millimetres. 
METRES. | 
16 | 19 | 22 25 28 82 16 | 19 22 25 | 28 16 19 22 
Number of Rivets in each Row. Number of Rivets in each Row. Number of Rivets in each Row. 
6 5 7 6 
7 Sle 7 6 
5 ee 5 a 6 5 
5 7 6 7p 7 6 5 
5 7 6 5 8 6 5 
5 7 a 1h 8 6 5 
6 5 7 6 5 8 7 6 
sea 5 8 6 5 ‘i 8 7 6 
6 5 8 6 5 | 5 | 8 7 6 
6 5 6 5 5 ee 6 
6 5 5 , 1 6 5 eae 7 6 
7 6 5 7 | 6 5 | pee] 7 
7 6 5 Ae f 8 i f ne 
7 6 moor 7 Gul r s 8 7 
7 6 5 7 6 5 5 8 7 
7 6 6 7 6 5 5 8 7 
7 6 6 5 on ae ist 5 8 7 
7 6 6 5 eet 6 5 8 7 
8 7 6 5 7 6 5 8 
8 7 6 5 : 7 6 5 8 
8 7 i eB 7 6 5 8 
8 7 6 5 7 ¢-| 5 8 
8 7 6 5 & 7 6 5 0 8 
8 7 6 6 7 6 6 8 
8 (sala 6 7 pales 62") 8 
8 8 ee 7 6 6 | f 8 
9 | 8 7 6 td cs 6 | 9 
9 8 7 6 8 7 6 } 9 
9 . mire sy ee at 6 wi age ian hi hk 
9 8 7 6 is s 7 as Sa 9 
9 8 7 6 8 7 6 9 
9 ae ae a ee ee 7 f--§-4 - é 9 
ae 8 Ce Ga i aR el SRE 
9 8 7 6 8 7 6 
OF 9 8 7 : x ae i} : 
CC: Oh a ae ee 7 9 ial Ea li 
10) | 9  fa8 7 ij ye ree eer 
10 9 8 7 9 8 a 7 
10 9 8 7 E hi oe | $s. 9 


DIAMETERS of RUDDER HEADS. 
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SPEED OF VESSEL IN NAUTICAL MILES PER HOUR. 


TABLE 41 


In Tugs the diameter of the rudder head is to be increased 15 mm. beyond that given in the Table, and 
all Scantlings of the rudder are to be in accordance with the increased diameter. 


Luoyp’s RreGisrer oF SHIpPpIne, Lonpon.—8th April, 1987. 


100xAxD ——, bara 14 | 16 | 18 | 20 22 
DIAMETER OF RUDDER HEAD. 
80 75 85 ime ener 115 125 
“95 8B 90 a 110 120 135 
TT 90 ae >. | kts 130 140 
sighs | a iht 100 110 125 eg rh 150 
155 =| ~—(100 110 120 135 145 160 
‘a A) & at Li: oe 15: 140 eat 160 165 
205 | 115 120 135 145 160 170 
235 | 120 | 125 140 155 170 180 
25 0] 185s] 185 150 165 180 190 
295 ish ot ayy SHO 160 170 185 195 
330 140 ~3~| ~—«:150 at: 180 190 205 
87a] 160 170 185 195 210 
ii, (180 165 180 190 205 220 
mes Mee: 170 a 195 Omgig FR 230 
500SCd 165 180 190 205 215 235 
bap 170 185 195 210 220 245 
590 180 190 205 215 930 255 
645 185 195 210 220 240 260 
7002 | ~s«198 205 220 230 250 265 
760 3205 215 230 240 255 275 
s20. | «215 230 240 255 265 285 
950 230 240 255 265 280 300 
1105 240 255 265 280 290 315 
1260 255 265 280 290 305 330 
fas | 3 BR TO 280 290 305 325 350 
lara: TP 280 290 305 320 345 370 
1815 290 305 320 340 365 390 
2040 305 320 330 855 380 405 
2265 | 320 | ~~ 330 345 370 395 420 
2520 330 345 355 380 4050 435 
2775 345 355 370 395 420 450 
3060 355 370 390 415 440 465 
3340 370 380 405 430 455 480 
3655 380 395 420 445 470 495 
3065. | «895 405 430 | 455 480 510 


es ee ale 


HORIZONTAL COUPLING. 


VERTICAL COUPLING. 


| 


COUPLINGS of RUDDER HEADS. 


fied 42 


SCARPHED COUPLING. 


Cena | 6 noits.- 8 Botts. u Width of Scarphs. Bolts. 
READ AS PER | oan Dutance | Diameter | ig, | Demet ee ri ei ener 
ions Orme Thandha Coupling. yeni zor Bottom. on 
of Coupling. of Flanges. of Flanges. Total. In Top Row. 

mm. an. ant ee min! razo. =. | aa 
115 35 305 35 345 230 380 6 2 38 
120 35 305 35 345 230 380 6 2 38 

125 35 305 35 345 230 380 6 2 are i 
135 35 305 35 345 230 380 6 2 38 

140 35 320 35 355 240 395 6 2 ie | 
145 38 330 38 370 255 410 6 2 44 
ae 150 41 345 41 385 265 425 6 2 48 
160 44 355 44 400 280 440 6 2 51 
165 48 370 48 415 290 455 6 2 54 
170 48 385 48 430 300 475 6 2 54 
\ 180 51 400 51 445 310 495 6 2 57 
: | 185 170 54 415 54 460 325 515 6 2 57 
, 190 180 54 425 54 475 335 535 7 2 54 
. 195 185 57 440 57 495 345 54d 7 2 54 
205 190 60 455 60 510 355 560 7 2 57 
P 215 195 63 480 63 540 380 610 ‘ 2 68 
if | 230 205 70 510 70 570 400 635 7 2 67 
fe 240 215 73 540 73 605 425 665 7 a 0 
i 255 230 76 570 76 635 445 700 7 2 73 
265 240 79 600 79 665 470 75 «|B 2 48 
; 280 255 83 630 83 700 490 765 8 2 76 
. 290 265 86 60 | 86 | 780 515 ES dra 2 79 


ARM AT EACH PINTLE KEYED TO MAINPIECE. 


SINGLE PLATE RUDDERS. TABLE 43 


ARM AT AND BETWEEN RUDDER PINTLES. 


| | Forged to Diameter 
Diameter D ti Keyed to Mainplece. 
Diameter| V*metr| at Mainplece. | ‘Thiok- Maxi. | a = Mainpiece. Ce 
of Rudder | of Main- * | ness of | Thick- | mum | I— —--| Thick. | Maximum spaced 44 
of | | | | Thickness) Arm at Mainplece. Thick- Breadth of Arms. Distance | Thickness! Diameters 
Head as per | plece at Arm ness of | Distance of ness of ness of | between of apart 
Pintles. ae | round _ Armat between a im |. oe 
Table 41. Heel. Main- | Point. |Centre of} Plate. | With | with | ‘Poing. | Cmete Of |pgelsse. |) Conboy 
¢ Thick- round : Arms. Centre. 
| Breadth. |Thickness., piece. Arms. Breadth. cioad Main- Small _ Large 
| | | 4 piece Fillet. | Fillet. 
mm. | mm | mm | mm. mm. | mm. mm. mm. mm, mm. | mm, mm. mm. mm. mm, 
70 50 55 70 48 32 zi 1145 | 19 70 | 88 29 125 115 19 
75 50 65 75 51 | 35 19 1145 | 19 75 38 29 125 115 13 


85 55 70 85 54 35 19 1170 | 19,5 


38 29 125 115 19 


90 i 70 90 57 38 19 1170 | 19,5 


41 29 125 115 19 


115 70 90 115 70 51 22 1270 | 21 51 35 140 115 22 
120 70 90 120 73 51 22 1295 | 21,5 120 54 38 140 115 22 
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146 102 28 


Luoyp’s Re@isTER or Suippine, Lonpon.—13h July, 1922. 


MINIMUM eran 
BOW AND STAYS. 


DIAMETER OF 
RIVETS SPACED 
5 DIAMETERS 
APART FROM 
TO CENTRE. 


mm. 


19 


19 


19 


—_—_ 


19 


19 


19 


19 


19 


19 


22 


b> | 


75 X38 


90 X 47 


a 


8,5 


* The figures in this column are to be the fore and aft dimensions. 
Luoyp's ReGister or Suippryc, Lonpon.—13th July, 1922. 
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STEERING CHAINS, RODS, QUADRANTS and TILLERS. 


pes 
fi 


TABLE 40 


BOSS OF QUADRANT. QUADRANTS AND TILLERS. 


DIAMETER 
1 lce ene nA pine ie ne og ¥ ] "Sizes of Arms at Twice the Diameter of Rudder Head from Centre of 
Fag Secaai: ae — pees Depth | ae | Rudder Head. 
| One Arm. ] Two Arms, Three Arms, 
we | ace , eee oa at a Es nit 
70 865 | 95 12,5 70 135 85x 47 
an oe ee ee 12,5 75 140 85x 50 eS a = 
85 915 125 | 14,5 85 145 85x 5B 
90 965 14,5 16 9 | 160 90X 65 he. 
9. | 965 145. 16 eh Uh ae 100x 65 ; 
—100~—«|Ss«i108 ap 175 | 100 | 18 | 110x 65 
110 *hougel 17,5 19 110 190 115x 70 Pt 
15 | 1065 17,5. 19 115 205 125x 70 95 x “BB 
120 1065 19 20,5 120 215 135 x 70 100 55 
125 1115 19 20,5 125 230) 140x 75 110X 65 
135 1115 90,5 29 135 235 145X 75 15x 65 | 
140 1170 20,5 24 140 250 | 150x 85 120K 65 | 
45 | 1170 | 99 24 145 260 160 x 85 125x 65 
150 1220 29 25,5 150 275 165 x 90 135 x 70 
160 1220 24 27 = «| «160 285 170x 90 140x 70 
165 «| ~~ «1270 24 27 165 300 180 95 140x 75 
170 1970 25,5 29 | 170 305 185 95 145x 75 
180 1320 25,5 32 180 320 190 x 100 150X 85 
185 1320 27 32 185 330 195 x 110 150 x 85 
190 1370 97 33,5 190 345 205 x 115 160x 90 
195 | 1870 29 8 | (195 355 210 x 115 160 95 
205 1420 30,5 35 205 370 215 x 120 165 x 100 145 x 90 
215 1595 32 38 | 25 385 230 x 125 180x100 |  150X 95 
230 1625 33,5 40 230 | 410 240 X 135 190 x 110 165x 95 
240 1725 | 85 42,5 240 | 480 | 255x145 205 x 115 180 x 100 
255 1830 | 36,5 44,5 255 455 265 x 150 215 X 115 190 x 100 
265 1980 38 47,5 265 | 480 280 X 160 230 x 120 205 x 100 
280 2030 | 40 49 280 500 ~ 290 x 170 240 x 125 210 x 115 
290 2935 arn. 51 290 | 525 305 x 180 255 X 135 215x195 
fps | om | 418 51 305 545 «| «320X190 265x140 | «280X125 
2440 S 320 570 330 x 190 280 x 140 240 X 125 
Sv ra k eres 330 595 345 x 190 285 X 145 255 X 125 
2440 345 620 | 355x205 290x150 | 255X185 
2440 355 640 370 x 205 305 x 150 265 x 135 
24.40 370 665 380 x 215 310 X 165 265 x 140 
24.40 | d 380 ~ 685 395 X 215 825 x 165 280 x 140 
Luoyp’s Ree@isrer or Saippixc, Lonpon.—25th June, 1925. 2c2 


EL BOLTS for BOLTED TILLERS and QUADRANTS. — TABLE 46 


Bosley ONE BOLT EACH SIDE. TWO BOLTS EACH SIDE. FOUR BOLTS EACH SIDE. ee 
of Rudder of 
“raniedl- | piameter. | gan DERE ire, | Diameter. — | gentRlESsere, | Diameter. | oontre'to entre, | Contre to Gente oO 
oe = = = = ee ase = ea 
100 44 305 35 280 22 240 380 38 
) 115 51 eS 330 ss EC 38 305 25 265 ; ait ; 41 
125 57 355 44 330 29 290 455 44 
; 140 cae mm 48 355 : ‘i < af 510 : 47 
>. oe “ a 
150 70 420 51 380 35 345 560 50 
165 76 455 54 = 405 7 38 380 610 ' 50 
180 t 83 480 : 57 430 : 41 405 650 re 
190 89 r 520 63 470 44 430 = : 5D 
; 205 95 a sai 67. 510 z 48 i 470 750 a‘ 65 
215 "98 585 ~ 70 585 “51 495 xt 65 
230 102 610 E 73 560 54 520 850 w 70 
240 4 76 595 : 54 545 ; 875 : 70 
* 255 7 83 + a 57 = 570 aig 75 
. 265 : : ; 86 660 60 an ! 965 “ae er. a 
5. 280 rea Lar ve 92 685 ; 63 e 635 1015 7 
; 290 mn . 95 725 67 i 660 sa ; 75 
p 305 as ; 98 750 : 70 685 1105 hi 85 
330 r * 108 ; as : 76 750 108" es 
355 oe | re 115 mae = . aT - : 815 : 1295 85 
380 123 940 86 865 1370 85 


Luoyp’s ReGister or Surprine, Lonpon.—13th July, 1922. 
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MASTS of STEAM VESSELS. TABLE 47 
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TR | cee aie | seis [ore ee eee TuICxNiah OF MAb 
DECK TO HOUNDS. AT PARTNERS. | AT HOUNDS. | DECK TO HOUNDS. AT PARTNERS. AT HOUNDS. 
— alee | mm. mm. | Metres, mm, mm, 

9,15 405 X 7,5 345 X 6,5 | 17,85 635 X 9,5 520X 8,5 
10,05 | 430x7,5 | 885X6,5 | 18,3 660 X10 aa ee 
= 008, 455 X8 | 8707 | game 685 x 10,5 560X 9 
yt ie ae 380 X7 | 903 710x11 585 X 9,5 
agi Ox] XT,B a 21,05 735 X 11,5 610X 9,5 

13,7 85x85 430 X 7,5 | 21,95 760 x 12 635 x 10 
14,65 560 x9 455 X8 22.85 785 Xx 12,5 660 x10 

15,55 | 585X9 485 X8 28,75 815x125 685x110 

16,45 610 X 9,5 510 X8,5 | 24,7 840 x 12,5 710x100 


STAYS to MASTS of STEAMERS. TABLE 48 


LENGTH OF MAST SHROUDS TO EACH SIDE OF TOP MAST BACK STAY. FORE TOP MAST STAY. 
FROM UPPER DECK cuca “9 FORE STAY. 
10) SOUsDE. Number. Size. Number. | Size. \ Number. Size. 
| 
Metres. mm, mm. mm. mm, 
9,15 2 65 1 40 == = 70 
10,95 2 75 1 50 —_ — es 


Luoyp’s Register oF Surppine, Lonpon.—16th June, 1927. 
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MASTS of SAILING VESSELS. 


DIAMETER AND THICKNESS OF MAST. 


a eee eee ee se ae 


SIZES OF ANGLE 


TABLE 49 


CHEEKS. 


Sizes of Angle Bars. 


Partners. Heel. Hounds. Head. saat el cee Sameer 
mm. mm. mm, mm. mm. mm, mm, mm. mm. mm. 
405 70 330 6,5 345 6,5 280 6 10 
430 7,0 345 6,5 355 6,5 290 6 10 


90x 65x 8,5 


mm. 


90X 75x 9 


90x 75x 9 


485 8,5 380 7,5 395 7,5 320 6,5 ll 100x 75x10 
510 8,5 405 7,5 420 7,5 345 7,5 11 100 xX 75X10 
5385 8,5 420 7,5 445 7.5 355 7,5 ue 100X 75x10 


560 9 430 7,5 70 7,5 370 11,5 120x 75x10 
585 9 455 7,5 485 7,5 395 7,5 11,5 120X 75X11 
610 9 485 7,5 510 7,5 405 7,5 11,5 120X 75X11 


130 75x 11,5 


90x75 X10 


180 75x 12,5 


130x 90x 12,5 


130 90x 12,5 


LENGTH 


Metres. 


4,25 


4,55 
4,90 


5,50 


5,80 
6,10 


OUTSIDE |}. 


5,20 


STEEL BOWSPRITS. 


130 X 75 X 12 


735 11,5 570 9 610 9 495 9 100 X 75 X 10,5 13,5 150 X 100 X13 
760 "i 11,5 585 10 635 10 510 9 100 X 75 X 11,5 14 150 x 100 x 14 
785 12,5 610 10 660 < 10 520 9 120 X75 X11 15 ; 150 X 100 X 14,5 
815 12,5 635 10 675 10 535 9 130 X 75 X 11,5 15 150 x 100 X 14,5 


15 


150 x 100 x 14,5 


BED. = HEEL. : cap. tacemcange ce sapere | BED. HEEL, & CAP. = ee 
Diameter./Thickness. Diameter Thickness. Diameter. Thickness. ts BED. ‘Diameter olckness Diameter [Tntckness| Diameter (Thickness, a tae 
mm. mm. mm. mum. mm. mm. mm. Metres. mm. mm. mm. | mm. mm | mm mm. 
420 " 7,5 naan 7,5 305 | 65 X50 X7,5 6,40 650 | 10 | 535 9 445 | 8 90x75x 9 
445 7,5 380 7,5 320 7,5 65 X 50 X 7,5 6,70 675 | 10 | 560 | 9 470 8 100 X 75 x 10 
480 are 405 7,5 830 7,5 75X50 X7,5 : 7 J : 710 | 585 | 10 485 8 ti 100 x 90% 10 
510 8,5 i 430 8,5 355 | vi) on x50 X7,5 7,30 j 735 | 11 610 i 10 510 8,5 | 100 x 90 x10 
545 9 455 8,5 380 7, 75 xX 65 x 7b 7,60 760 11> 635 | 10 j 535 9 a8 120 X 90 X 10,5 
585 9 485 8,5 405 | 7,5 ei 75X75 x 8 7,90 800 | 11,5 r 660 10 545 9 120 x90 X11 
620 10 510 9 420 i 90 X75 X 8,5 925 840 | 11,5 | 685 | 10 ‘ 560 | 9 i 120 x 90 x 11,5 


Luoyp’s Register oF Surppine, Lonpon.—16th April, 1931. 


Diameter. 


First Quarter. 


YARDS. 


Second Quarter, 


Third Quarter. 


Ends at Cleats. 


iad Diameter. Thickness, | 


Diameter.|Thickness. 


Diameter. 


‘Thickness./ Diameter. Thickness. 


Length. 


YARDS and TOPMASTS of SAILING VESSELS. 


TABLE 50 


TOPMASTS. 


Heel. | Lower part of Head. 


Diameter. 


Metres. 


9,75 


mm. 


200 


mm. 


Metres. 


3,65 


Thickness. Diameter. 


mm. 


| 
‘Thickness. 


mm, 


Diameter, 


Head. 


‘Thickness, 


18,3 


19,5 


20,75 


21,95 


23,15 


6,5 


7,5 


7,5 


370 6,5 


7,5 


345 


285 


5,5 


190 4 


6,85 


7,5 


370 


6,5 


320 


365 | 7,5 


305 


205 


7,5 


325 


510 


445 7,5 


470 7,5 


345 


215 


230 4,5 


7,5 


360 


26,8 


28,05 


535 


10 


10 


495 7,5 


7,5 


380 


6,5 


7,30 


430 


8,5 


7,80 


455 


8,5 


8,25 


8,70 


470 


480 


8,5 


380 7,5 


405 7,5 
420 7,9 


430 7,5 


9,15 


510 


520 8,5 


485 7,5 


400 


7,9 


500 


525 


420 


440 


7.5 


520 


535 


7,5 


7,5 


330 


845 


29,25 


10 


Luoyp’s Rre@ister or Sarpprne, Lonpon.—13th July, 1922. 


ee ee eee ee ae 


STANDING RIGGING of SAILING VESSELS. TABLE 51 
(SEE CONTINUATION.) 


ghee seam 575 660 745 835 930 | 1060 1190 1320 
L x (B + D). 

| Size Size Size. Size. Size. Size. Size. Size. 

No. mm. | No. mm. | No. mm. | No. mm, | No. mm. | No. mm. | No, mm, | No. mm, 

Fore and Mar Shrouds... ste vs oa | 4 of 65] 4 of 7015 of 7515 of 8515 of 90| 5 of 95 | 6 of 100 | 6 of 105 

and cap ———l|and cap and cap and cap and cap 
’ : BT a ae ea PO aE 32 32 35 41 44 44 48 48 
"i ” ” 


Dead-eyes ... one ce oer .--| 180 X 115 | 190 X 115 | 205 X 125 | 215 x 125 | 280 x 140 | 240 x 140 | 255 x 150 | 265 x 150 


bi * Lanyards (hemp) ... ies a aes 90 95 100 110 115 120 125 135 


“ 3 Rigging screws, diameter at bottom of thread 29 29 32 35 38 38 41 41 


q es , Rigging screws, diameter of pins... oe 25 25 29 32 35 35 85 35 


a »  Topmast backstays a 7 | 2 of 65 | 2 of 70] 2 of 75) 2 of 85) 2 of 90 | 2 of 95 | 3 F100 | 3 of 105 
. ee Top-gallant backstays ... ar st 44 51 54 57 60 Breer Bo SBF ee 
a a = Lower stays uae a5 ate | 2 of 65 | 2 ‘of 70'| 20 of 75. | 2 of 85 | 9) ct 90 | 2 ,, 195°] 2 ,,100 | 2,105 
ec + Sam: <- re] 
m Topmast stays... os ef: + 65 70 | 75 | 85:4-9+ =--90-+:2 5,--95 | 2). 2000S 10g 
- = Top-gallant stays ... er a aes 44 51 | - 54 | 57 | 60 |- 63 67 
rs Mizzen Shrouds... Bie a ee ws .-| 8 of 57 | 3 of 60 | 4 of 63 | 4 of 6715 of 7015 of 7315 of 75 | 5 of 
a 
= ——S - —~jand cap 
. »  Topmast backstays... ¥C ie nee re, 57 60 63 -} 8 OI Bn 704-8 T8-} OO ee 
5  ‘Top-gallant backstays eae ae she ch 32 35 38 41 44 435) 95 B10. 
re » Lower stays... ae ae <a ae od 57 60 63 67 70 TO | oe cr | ae 
* 7 ee a eae era 57 60 63 67 70 78 712 ,, 
»  Top-gallant stays ... a mee Pa ~a 32 35 38 41 44 48 51 
n Bosstay Bar aes we Pe cps bee vis 50 50 50 50 55 65 75 
“A Pin Bid ahs ise des a oe 38 38 38 38 41 48 54 
$y Chain bys eee oes ae sd >a 30 32 32 32 33 35 38 
Bowsprit Shrouds (chain) ... oes = rer wae 14 14 16 17 19 | 2 of 19} 2 of 20} 2 of 


Pa 
STANDING RIGGING of SAILING VESSELS. TABLE 5 
(CONCLUDED.) 
ee eee ere ree 1450 1580 1710 1860 2035 2250 2525 
Ube. an d= the oa ©) 
Size. Size. Size Size. Size Size. Size. 
No. mm. | No. mm. | No. mm. | No. mm. | No, mm. | No. mm, | No. mm. 
Fore and Matn Shrouds + 6 of 110] 6 of 11516 of 120 | 6 of 125 | 6 of 125] 6 of 185] 6 of 140 
— —————-jand cap and cap and cap and cap and cap and cap and cap 
‘5 a Chain plates . 51 54. 57 60 63 67 
a * Dead-eyes .| 280 X 150 | 290X165 | 305 x 180 — = — 
~ es Lanyards (hemp) 140 145 150 = — — 
‘5 ss Rigging screws, diameter at bottom of thread 44. 44 48 48 51 54 
‘s 45 Rigging screws, diameter of pins 38 38 41 41 44 48 
=I 
s Pr Topmast backstays 13 of 110/38 of 115] 3 of 120] 3 of 125) 8 of 125 | 38 of 185 | 3 of 
rs - Top-gallant backstays 2 gy ON SS gg ODP Bee SO ORTIZ 3: ORs eo... Ona 
sf Lower stays ... 2. 55 L101. 5 DS || Se 1206 ee) | eee oe 
= a ‘Top-gallant stays 75 85 90 95 100 
Mizzen Shrouds |5 of 90/5 of 95/5 of 100] 5 of 105|5 of 110] 5 of 
land cap and cap and cap and cap and cap jand cap 
»  Topmast backstays HS » 90] 8 5, MOS |B 30004 se, 100 Fe , 1107 8 oe 
»  Top-gallant backstays... toe css to et OD eee 70 ee ereg) MOO) eur RO |e aiiee Codie 
» Lower stays a] Bee 901 DS) ARO bse Se AO ee LOUD | a) ek LO deen 
»  Topmast stays ... bP ye 90-2 OF Paes 100 PBs, 10S 2 TO eg, 
»  Top-gallant stays 57 63 70 73 76 79 
Borstay Bar 90 95 95 100 100 105 


63 67 70 


” 


Chain ... 


Bowsprit Shrouds (chain) 


44 46 48 


76 


51 


79 


52 


WEIGHT 


359 


OUTREACH OF CRANE. 


ANCHOR CRANES. 


Kilogrammes, 


1015 


1270 


DIAMETER OF 


MAIN POST AT DECK. 


180 


OF ANCHOR Metres. | Metres. Metres. Metres. | Metres. Metres. Metres. 
INCLUDING 2,75 3,05 3,35 8,65 8,95 = ae 
STOCK, 


2285 205 210 215 220 230 235 240 | 
2540 210 215 wah 230 235 240 250 
2795 i* 215 220 230 235 240 250 255 

3050 ; 220 230 235 240 250 255 260 

j CORRESPONDING nena OF MAIN POST, TIE RODS AND JIBS. 
; mm. mm. mm. mm, mm. mm. mm. mm mm. 
Diameter of Main Post at Deck 150 165 180 190 205 215 230 240 255 
Tie Rod 44 48 51 54 57 60 63 67 70 
a (Diameter at Middle) sr 75 80 90 95 100 110 i 115 120 125 135 140 
re en Se ee eas | ee re ee eee One ee ae ae ee Ce ee 


Where two tie rods are fitted the diameter of each is to be three-quarters that of the single rod required. 


ec Sn ss 


TABLE OF EQUIVALENT SIZES. f 


ee a a a ee a a a a a 
DIAMETER IN INCHES mm, mm, mm. mm. mm. mm. | mami} mo. | | mm. mm. mm. mm. mm, mm. mm. mm. mm, mm. mm. mm, mm. 
ene eL as Ol on | dahil Sach 'ae | 115 120/125 185 : 170 180 | 185 | 190| 19 | 205 | 210 | 215 
Teles ae Bi ke 75 | 80 | 90 | 95 100 ‘i 115 120/125 185 140) 145 | 150} 160 165 | 170 +) 2 o 
OF ANCHOR CRANES. | | | ' 
= | oe : 
en CF ae ; 
gy Rett ag 100 | 110 | 120 | 135 | 135 | 145 | 155 | 165 165 | 175 | 185 | 195 | 195 | 205 | 215 ; 
WELDLESS DRAWN x Loe] deed bef set | a LOSES ac SRL. 5S) TREE oe 18 BRT - acted ate 
STEEL HOLLOW BOAT | ee 
OR ANCHOR DAVITS. 6,5| 6,5| 6,5| 6,5| 8 8 tah 9,5] 9,5| 9,5 12,5 |12,5 |12,5 |14,5 |14,5 {14,5 
| 


Luoyp’s Reaisrer or Surpprne, Lonpon.—13th July. 1922. 


- be aid tuts) ‘ 7 . 
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TABLE OS 


(SEE CONTINUATION.) 


ANCHORS and CHAINS for STEAM VESSELS. 


ANCHORS. | CHAIN CABLES. 
ri sr | Bower Anchors, | Stream Anchors. 
*pqurp- ment as Number. \ : ae Stud Chain Cables. 
MENT — Ex Stock : Stockless E tee % 

- NUMBER. manner | Collec- Collec- | | | Mini- | Proved to Breaking | Minimum 
Column 7. Bowers. | Stream. | Weight. Test. | AB f a Weight. Test. wate - | Stream. Test. Length. — i Test | Weight. 
Kilogs. Kilogs. | Kilogs. |" Kilogs. Kilogs. 1 Kilogs. | Kilogs. Kilogs. Metres. mm. | Rilogs. Kilogs. Kilogs. _ 
280 a 2 i 180 6030 | 355 230 6960 445 | 40 = 220 17,5 8670; 13010 1480 
335 b 2 1 215 6690 430 | 265 7650 535 | 65 3730 220 19 10240} 15290 1740 
390 c 2 1 255 7490 510 820 8670 635 90 4280 250 20,5 11900} 17840; 2320 
445 d 2 1 290 8090 585 370 9630 725 115 4830 300 22 18700| 20550! 3170 
500 e 2 1 330 8890 660 420 | 10540 825 | 140 5340 300 23,5 15640| 23460! 3660 
555 ie 2 1 370 9630 735 460 |_11330 915 | 150 5550 300 25 17720| 26570| 4110 
620 g 3 1 420 | 10540 1195 520 | 123880 1485 | 180 6030 300 27 20640} 80920, 4810 
685 h 3 1 510 | 12230 1450 635 | 14530 1805 | 205 6480 355 28,5 | 23010) 34510 6350 
750 7 3 1 595 | 13780 1700 735 | 16290} 2120 | 215 6690 355 30 25520} 38210} 7040 
825 J 3 1 685 | 15880} 1955 | 850 | 18270) 2440 240 | 7200! 385 | 31,5 | 28130) 42110) 8420 
900 k 3 1 | 775 | 16980 | 2210 965 | 20160 | 2755 || 265 7650 | 385 33 30860| 46300) 9230 
* 985 l 3 - 865 | 18560 2465 | 1080 | 22150; 3075 || 290 8090 385 35 84700| 52050) 10370 
‘ 1075 m 5 1 950 | 19930 720 | 1180 | 23660 | 3390 | 305 8380 | 385 36,5 87690| 56480) 11320 
1180 n 3 1 1040 | 21470 | 2970 | 1295 | 25540] 8710] 330 8890 | 3885 38 40940} 593850) 12220 
1290 @) 3 1 1145 | 23140 | 3250 | 1425 | 27560} 4065 355 9390 | 440 89,5 | 44160) 61770| 15060 
1410 P 3 1 1245 | 24690 | 3530] 1550 | 29460 | 4420] 395 | 10080 440 41 47630| 66700| 16150 
1550 qd 3 1 1345 | 26400 3810 | 1675 | 31320| 4775 || 480 | 10740 440 42,5 51200| 71700} 17260 
1720 ap 3 1 1450 | 27970 4115 | 1805 | 33280 5130 470 | 11480 | 440 44 54880} 76800} 18550 
1915 s 3 1 1575 | 29820 4470 | 1970 | 35520 5590 510 | 12130 440 46 59970} 83940} 20150 
2110 t 3 3 1700 | 31720 4850 | 2135 | 37790 6070 560 | 13080 440 47,5 68940| 89470] 21540 
2320 | u 3 1 | 1880 | 33640 | 5235 | 2285 | 39870 | 6500 610 | 14080 | 495 | 49 | 68000| 95200) 25620 
v 3 1 | 1980 | 85650 | 5640 | 2475 | 42190 | 7060.) 660 | 14980 495 50,5 72300 | 101230| 27100 
w 3 1 2135 | 87790 | 6070 | 2665 | 44580 | 7595 710 | 15830 495 52 76580 | 107200} 28810 
a 3 i 1 2285 39870 6500 | 2860 | 46910 8130 | 760 | 16730 | 495 54 82640 115600} 30940 
y 3 1 2440 | 41770 6935 | 8050 | 49160 | 8660 825 | 17820 495 55,5 | 87330/122180) 32800 
z 3 1 2590 | 43680 | 7390 | 3240 | 51170 | 9245) 890 | 18910 495 57 92090 | 128800) 34460 
at 3 1 2770 | 45800 7900 | 3455 | 53440 | 9880) 965 20160 495 58,5 97000 | 185800) 36400 
bt 3 1 | 2945 | 47980 | 8410 | 3685 | 55900 | 10515 | 1040 | 21470} 550 | 60 | 102000| 142800) 42560 
ot 3 1 3125 | 49940 | 8915 | 3910 | 58140 | 11150) 1120 | 22750} 550 62 108900 | 152500| 45470 
dt | 3 | 1 | 8800 | 51800 | 9425 | 4130 160060 | 11785 | 1195 | 23900 | 550 | 68,5 | 114300/160000| 47760 
et 3 1 8480 | 53760 9930 | 4845 | 62260 | 12420 | 1270 | 25140 | 550 65 118200 | 165500! 50100 
ft 3 1 8655 | 55600 | 10460 | 4570 | 64250 | 18080 | 1345 | 26400 550 66,5 | 122200)171100| 52580 
tT 3 1 3860 | 57640 | 11020 | 4825 | 66380 | 18770 | 1425 | 27560 605 68 126100 | 176600} 60500 
ht 3 1 4065 | 59440 | 11580 | 5080 | 688380 | 14480 } 1500 | 28710 605 69,5 | 130400) 182400} 63470 
it 3 1 4240 | 61200 | 12090 | 5310 | 70060 | 15140 || 1575 | 29820 605 fal 183800 | 187400} 66200 
jt 3 1 | 4420 | 62850 | 12600 | 5535 | 71720 | 15800 | 1650 | 30970 | 605 | 78  |189700|195600| 70000 
kt 3 1 4620 | 64600 | 18150 | 5765 | 73440 | 16460 | 1730 | 32130 605 74,5 | 143600| 201000) 73060 
Al 3 1 4800 | 66180 | 18660 | 5995 | 75200 | 17070 | 1805 | 33280 605 76 147300 | 206300} 76000 
mt 3 1 4980 | 67580 | 14170 | 6225 | 76710 | 17730 1895 | 34460) 605 77,5 |151100|211500| 79200 
nt 3 1 5155 | 68880 | 14730 | 6450 | 78120 ; 18390 | 1980 | 85650) 605 79 154800 216600) 82200 
ot 3 1 5360 | 70410 | 15290 | 6705 | 79740 | 19100 | 2070 | 36880 605 81 | 160400 | 224500) 86400 
pt 3 1 | 5560 | 71920 | 15850 | 6960 | 81330 | 19810 | 2160 | 38100 | 605 | 82,5 | 164100) 229800) 89840 
qt 3 vl 5765 | 73440 | 16460 | 7215 | 82910 205380 | 2250 | 393890 | 605 84 | 167500 | 234400) 93000 
rt $.--|—-1 5995 | 75200 | 17070 7495 | 84630 | 21340 | 2335 | 40460) 605 85,5 | 171000 | 239300, 96700 
st 3 1 | 6225 | 76710 | 17730 | 7775 | 86370 | 22150 2425 | 41590} 605 | 87 | 174300) 243900 | 100100 
tt 3 1 6450 | 78120 | 18390 8075 | 87860 | 22960 | 2515 | 42720 605 89 | 179600 251400 104900 


/ 361 


TABLE 53 


(CONCLUDED.) 


ANCHORS and CHAINS for STEAM VESSELS. 


r Letters eee ae ae a tt HEMP or STREE WIRE. | HEME On. ScRED WIRE. 
EQUIP- Zautp: | | Chain. Steel Wire. | Hemp. | Steel Wire | Hawsers. Warps. 
ie 2S ee ee ; | Minimum Weight. | | | | Length Hemp. reel | | "avec. 
egaaeas gg Nag coe gize. | Size. | os sade | Size. Size. ad | macn. Number. —_-—— Fhe | Number. | 
\Column 7. md ee | ij eal Size. We) 
Se Metres. mm. Kilogs. | Kilogs. | mm. Kilogs. ( Metres. | mm. | mm Kilogs. || Metres. mm. mm. y Sa 
280 a 85 | 18 350| 390] —A| — | 185 | 140 | 514 8430 165 1 76) — to— 
335 b 85 | 14,5] 405| 440] 51 8430| 185 | 152 | 57;| 10970) 165 1 | 102 | — | — 
390 | © 85 | 14,5 | 405] 440! 51 8430| 185 | 152 | 57|| 10970] 165 1 | me] — | = 
445 d 85 | 16 490| 545| 57|| 10970, 135 | 165 | 57|| 10970) 165 1 | 102|/ —|— 
500 e 85 | 16 490| 545] 57|| 10970) 185 | 178 | 64|| 18410) 165 t | 127 | 44 | — ; 
55D i 85 | 17,5| 580] 680| 64|| 13410] 185 | 190 | 64|| 18410] 165 1 | 140 | 51 | — 
620 g 110 | 17,5| 745| 810] 64|| 18410] 185 | 190 | 64]| 18410] 165 1_| 140} 51 | — . 
‘ 685 h 110 | 19 870} 960} 70|| 15450/ 185 | 208 | 70|| 15450] 165 1 | 152] 57 | — 
750 Z 110 | 20,5 | 1020/ 1110] 76|| 18900] 185 | 216 | 70)| 15450|- 165 1 | 152] 57 | — jou 
825 ) 110 | 20,5 | 1020} 1110} 76|| 18900] 135 | 216 | 70) | 15450) 165 1...|.152 | 57 1 
900 k 110 | 22 1160} 1270} 83!| 22050 165 | 229 | 76)| 18900| 165 1 | 152 | 57 th ‘ 
985 l 110 | 22 1160] 1270| 83!| 22056] 165 | 229 | 76)| 18900] 165 | 1 | 152 | 57 8 = 
1075 m 110 | 28,5 |-1340| 1470| 89) | 26110] 165 | — | 83]) 22050) 165 1 | 152 | 57 L | 
1180 n 135 | 28,5 | 1650) 1780) 89) | 26110) 165 | — | 83]| 22050) 165 1 | We | BF 1 
| 1290 0 1385 | 25 1850} 2010] 958) 29770) 165 | — 33! | 22050| 165 1 | 152 | 57 1 
1410 p 135 | 25 1850| 2010! 95!| 299770! 165 | — | 83!]| 22050) 165 2 | 152 | 57 2 
1550 g 185 | 27 | 2160] 2820/ 102;| 33730)/ 165 | — | 891] 26110] 165 2 | 152 | 57 2 
1720 | r | 185 | 27 | 2160) 2820| 102)| 88780) 165 | — | 89!| 26110] 165 | 2 | 152 7 2 
1915 s 135 | 28,5 | 2420| 2590! 108} | 36800' 165 | — | 102'| 337380) 165 2 | 178 | 64 2 
2110 t 135 | 28,5 | 2420/ 2590) 108| 36800) 185 | — | 102! | 33730) 165 2 | 178 | 64 2 
2320 u 165 | 28,5 | 2950] 8150] 108] | 36800) 185 | — | 102| | 33730] 165 2 | 178 | 64 2 
2535 v 165 | 80 | 3270| 3490| 1141] 44000) 220 | — | 102]| 38730) 165 2 | 178 | 64 2 
2760 w 165 | 80 | 8270] 3490| 1141) 44000, 220 | — | 114] | 44000) 165 2 | 178 | 64 2 
2990 az | 165 | 80 | 8270] 8490| 114! | 44000] 220 | — | 114|| 44000) 165 S| 78) @ my 
3235 y 165 | 31,5 | 3600} 3850| 121!| 47750| 220 | — | 121!| 47750] 165 2 | 203 | 70 2 
3495 z 165 | 31,5 | 3600| 3850| 121!| 47750) 220 | — |127y| 5se40| 165 2 | 203 | 70 2 
3755 | at | 165 | 38 | 3950| 4280 127!| 53640) 220 | — [121%] 65640] 165 2 | 203 | 70 2 
4015 | Of | 220 | 33 | 5270] 5640] 127, | 53640| 240 | — | 127! | 72040] 185 | 2 | 208 | 70 | 2 
4275 ct | 220 | 33 | 5270| 5640| 127y| 53640| 240 | — -| 133! 78760| 185 2 | 208 | 70 2 
4535 | dt | 220 | 85 | 5920| 6830/ 121%| 65640| 240 | — | 140)| 85750] 185 2 | 208 | 70 2 
4795 | et | 220 | 85 | 5920] 6330| 1211] 65640] 240 | — | 140|| 85750] 185 | 2 | 208 | 70 | 2 . 
5070 | ft | 220 | 86,5 | 6440] 6880/ 127! | 72040) 240 | — | 140| | 85750| 185 2 | 208 | 70 2 
5350 | gt | 220 | 38 | 6620| 7420| 140! | 85750/ 240 | — | 165] {114100} 185 $ |-208,}-70-))- 2 
5630 | ht | 220 | 88 | 6980| 7420| 140!) 85750] 240 | — | 165]]114100| 220 2 | 203 | 70 2 
5930 zt | 220 | 39,5 | 7510] 8000] 140] | 85750]| 240 | — | 165] |114100) 220 2 | 203 | 70 2 
6225 | jt | 220 | 41 | 8070] 8620| 140! | 85750] 240 | — | 165] |114100| 220 2 | 208 | 70 2 
6520 | kt | 275 | 42,5 |10840/11600| 152} |100700| 255 | — | 178] |182800| 220 | 8 | 208 | 70 | 2 
6820 lt 275 | 44 |11590] 12460] 152%/100700] 255 — | 178! {182800 220 3 203 | 70 2 
7185 | mt | 275 | 46 | 12590/18680| 152) |100700) 255 | — | 178) | 182800] 220 8 | 208 | 70 | 2 A 
7450 | mt | 275 | 46 |12590|18680| 152} |100700/ 255 | — | 178) |182800) 220 | 3 | 203 | 70 | 8 : 
7785 | of | 275 | 47,5 |18470|14600| 165; |114100] 255 | — | 178] |182800] 220 3 | 203 | 70 3 
$140 | pt | 275 | 47,5 | 18470) 14600] 165) |114100} 255 | — | 178y|132800] 220 | 38 | 203 | 70 | 38 
8510 | gt | 275 | 49 |14230|15600| 165; | 114100] 275 | — | 2084/151200] 220 | 8 | 203 | 70 | 8 
g900 | rt 275 | 49 |14280/15600) 165) |114100] 275 | — | 2031} 151200) 220 3 | 208 | 70 3 # 
9310 | st | 275 | 50,5 | 15080|16630| 1781 | 182800] 275 | — | 2034|151200) 220 | 8 | 203 | 70 3 
9755 tt | 275 | 50,5 |15080|16630| 178,|132800/ 275 | — | 208y|151200/ 220 3 | 203 | 70 3 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater, 
(6) 6 x 12 Flexible Steel Wire Ropes. (ce) 6 x 24 Special. Flexible Steel Wire Ropes. (d) 6 x 80 Special Flexible Steel Wire Ropes. 
Luoyp’s Register oF Supping, Lonpon.—12th December, 1929. 


raBLe OF 


ANCHORS and CHAINS for SAILING VESSELS. Utne a. 


ANCHORS. CHAIN CABLES. 
Letters na enema 
for | Bower Anchors. } Stream and Kedge Anchors. 
BQUIP- | ent as Number. ka “kee ae ee Stud Chain Cables. 
‘ock. x ‘ 
MENT | inserted | | : : | . a! 
;, } } | 
ae au Bowers. | Stream. | Kedge | Weight Test. en ea | Stream. | Test. | Kedge. , Test. | Length. —— Statutory = nee 
| i 
| Kilogs. Kilogs. Kilogs. | Kilogs, Kilogs. Kilogs. Kilogs. | Metres. mm. Kilogs. | Kilogs. K ilogs. 
195 a 2 1 1 180 6080 355 | 40 =: 25 ae | 220 17,5 | 8670) 18010; 1480 
230 b 2 1 i 215 6690 430 | 65 3730 25 = 220 19 10240, 15290; 1740 
280 c 2 1 1 255 7490 510 75 38950 40 — | 250 20,5 11900) 17840; 2320 
815 d 2 i 1 } 290 8090 585 75 3950 40 “ail ave 22 13700} 20550} 3170 
360 é 2 1 1 | 330 8890 660 100 4550 50 = | 300 23,5 15640| 23460} 3660 
400 f 1 1 | 870 | 9630} 735 | 115 | 4830] 50 | — | 800 | 25 | 17720) 26570) 4110 
. 445 g 3 A 1 420 | 10540 | 1195 | 125 5050 65 3730 | 300 27 20640) 30920) 4810 
490 h 3 1 1 | 510 | 12230 | 1450 190 6240 |° 90 4280 | 355 28,5 23010} 34510| 6350 
* 550 1 2 1 1 | 610 | 14070 | 1740 205 6480 100 4550 355 30 25520| 88210} 7040 
605 ay 1 1 | 685 | 15380 | 1955 240 7200 125 5050 385 81,5 28130) 42110) 8420 
660 k 3 1 1 | 775 | 16980 | 2210 | 265 7650 125 5050 385 33 30860| 46300) 9230 
715 l 1 1 865 | 18560 | 2465 280 7940 | 140 5340 440 35 34700} 52050) 11860 
| 
ed 780 m 3 1 1 | 965 | 20160 | 2745 330 8890 165 5790 440 36,5 37640} 56410) 12890 
7 855 n 3 1 ih 1065 | 21920 | 3050 370 9630 180 6030 440 38 40940} 593850) 18970 
7 940 0 3 1 1 | 1195 | 23900} 3405 405 10240 205 6480 | 495 39,5 44260) 61910} 16940 
i , 1030 P 3 1 1 | 1295 | 25540 | 3695 430 10740 215 6690 | 495 41 47630) 66700| 18170 
1145 q 3 iam | 1 , 1410 | 27330 | 4015 445 11030 230 6980 495 42,5 51340} 71890) 19420 
; 1265 bi: a] 1 | 1525 | 29060 | 4345 485 11780 240 7200 495 Ad 54880} 76800} 20870 
7 1400 s 8 1 1 | 1625 | 30550 | 4635 535 12630 265 7650 | 495 46 59970! 83940) 22670 
_ 1560 t 5) 1 | 1 1730 | 32130 | 4930 545 12830 280 7940 495 47,5 64080} 89680! 24230 
1730 Uu 3 1 1 1855 | 33950 | 5285 570 13280 280 7940 | 495 | 49 68000, 95200) 25620 
| ——_—_ | ———_ oe at fret. 1 = | ag om. 
1905 v 1 1 | 1930 | 35040 | 5500 585 13570 | 290 8090 495 | 50,5 72300 | 101230| 27100 
2110 w 3 1 1 2030 | 36300 | 5790 | 610 14080 | 305 8380 | 495 | 52 76580 107200, 28810 
2340 x 1 1 2135 | 37790 | 6085 685 15380 345 9170 | 550 55,5 87500 122400! 36440 
22 TSS Bo ees eee | ¥ Ne | ‘ |—— 
| ] 
2590 y 3 BS 1 | 2285 | 39870 | 6515 775 16980 | 380 9790 550 58,5 97200 136100 40440 | 
2860 z 3 1 1 2440 : 41770 | 6960 865 18560 430 10740 | 550 60 102000 142800, 42560 
i 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 


TABLE D4 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 


ANCHORS and CHAINS for SAILING VESSELS. pir 
j 
Letters STREAM, CHAIN OR STEEL WIRE. | HEMP O8 STEEL WIRE. | HEMP Of STEEL” WIRE. 
or 7 td : 
| Eb ona FiesBigeT | ———~T wemp | FRBGRET | wen | 
Et mei weiter Weight | | | i | Length Tanda FR 
: | Length. | | \f Hemp. 
5-3 Size. — — rs a z | Size. rh aera Bach. | Number. pa | inc Number. 
Colamn 8 Stud Short } | | Pans 
i wee eT pees | | | | H | | Size. (By | 
mm, Kilogs. Kilogs. mm, Kilogs. | Metres. mm. mm. Kilogs. Metres. mm, mm. 
a 11 265 305 —e rl 135 127 44 6500; 165 1 Goa = cae 
b 13 | 350] 390 — | — | 185 | 140 | 51 | 8430} 165 | 1 7% | — | — 
c 13 350 390 — Coaeelinl (ed 6171 140 OL 84380) 165 1 76 —= == 
| 
d 13 350 390 — | 185 152 57 {10970} 165 1 89 a == 
e 14,5 405 440 51 8430] 135 165 57 |10970)) 165 1 102 = = 
bi 14,5 405 440 51 8430 | 135 165 57 |10970) 165 ul 102 — = 
g 16 490 545 57 |10970} 135 178 64 |13410)| 165 ub 102 —— =— 
h 16 490 545 57 |10970) 135 190 64 |13410)| 165 1 127 44 — 
z 17,5 710 810 70 | 15450 | 135 203 70 15450 165 1 140 51 —= 
) 17,5 710 810 70 |15450)| 135 203 70 |15450) 165 1 140 51 = 
v 19 870 960 70 |15450]| 135 216 70 |15450) 165 1 152 57 —— 
l 19 870 960 70 |15450) 1385 229 76 |18900) 165 1 165 57 = 
mm 20,5 | 1020 | 1110 76 |18900) 135 = 83 | 22050) 165 1 178 64 —— 
n 20,5 | 1020 | 1110 76 |18900) 165 = 83 |22050) 165 1 178 64 1 
) 22 1160 | 1270 83 | 22050) 165 aor 83 | 22050] 165 1 2038 70 1 
Pp 22 1420 | 1560 83 | 22050 | 165 “= 83 | 22050} 165 1 208 70 1 
q 23,5 | 1650 | 1780 89 | 26110 | 165 == 83 |22050)} 165 1 229 76 1 
r 23,5 | 1650 | 1780 89 | 26110] 165 = 83 | 22050) 165 1 229 76 1 
§ 25 1850 | 2000 95 |29770} 165 — 89 |26110] 165 1 a 83 1 
t 25 1850 | 2000 95 | 29770 | 165 == 89 |26110] 165 1 a 83 iL 
U 27 2160 | 2320 | 102 |33730} 165 = 89 |26110)| 165 1 a 83 1 
v 27 2160 | 2320 | 102 | 33730) 165 cae 102 |33780] 165 1 aaa 89 1 
w 28,5 | 3270 | 3450 | 108 | 36800) 165 = 102 | 33730) 165 1 — 89 1 
x 28,5 | 3970 | 4260 | 108 | 36800 | 165 = 114 | 44000) 165 1 — 102 1 
y 0 30 4360 | 4650 | 114 |44000) 165 = 114 | 44000) 165 1 = 102 1 
@ 31,5 | 4800 | 5120 | 121 |47750} 220 om 121 |47750|| 165 1 — 114 1 
| 


- a a. 2 


Tiwoyp’s Recister or Surppina, Lonpon.—12th December, 1929. (6) 6 x 12 Flexible Steel Wire Ropes. ? | 


364 
EQUIPMENT for TUGS. 


*spconp ANCHORS. CHAIN. 
vara wretgnt | hit al Minimum Weight. | 
Number. | 7 Length. Diameter. |- = Length. Size. | Length Size. 
Lx(B+D) power. | Bower, | Bower. | Bower. | Une | rink. | 

° Kilogs. Kilogs | Kilogs. | Kilogs. | Metres. mm. Kilogs. Kilogs. Metres. | mm. Metres. mm. 

135 2 115 115 155 | «155 | 110: ..reev.6 650 705 110 | 114 110 64 
160 2 125 125 165 165 110 17,5 740 810 110 114 110 64 
185 2 140 140 180 180 110 17,5 740 810 110 114 110 64 
210 2 155 155 190 190 110 19 870 960 110 127 110 64 
245 2 180 180 230 230 110 20,5 1020 1110 | 110 140 110 76 
275 2 205 205 255 255 110 22 1160 1270 | 110 140 110 76 
300 2 215 205 265 255 110 22 1160 1270 || 110 140 110 89 
325 2 230 205 280 255 135 23,5 1650 1780 || 110 140 110 89 
350 2. 240 215 305 265 165 23,5 2000 AI ZOt haat lO 140 110 102 
875 2 255 230 320 280 165 25 2260 2450 110 140 110 102 
400 2 265 240 330 305 165 25 2260 2450 | 110 152 110 114 
420 2 280 255 355 320 190 27 3040 3260 | 110 152 110 114 
445 2 290 265 370 330 190 27 8040 3260 110 152 110 127 
465 2 305 280 380 355 220 28,5 3950 4110 110 152 110 127 
490 2 320 290 405 370 220 28,5 3950 4110 110 152 110 127 
515 2 330 305 420 380 220 28,5 3950 4110 110 152 110 127 
560 2 345 320 430 405 220 30 4360 4650 110 178 110 127 
575 2 355 330 445 420 220 30 4360 4650 110 178 110 140 
610 2 370 345 460 430 250 30 4950 5280 | 110 178 110 140 
640 2 380 355 47 445 250 30 4950 5280. || 110 178 110 140 
670 2 395 370 480 460 275 30 5450 5810 110 110 140 
700 2 405 380 510 480 275 31,5 6000 6400 | 110 178 110 140 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
Luoyp’s Rre@isteR OF SHIPPING, LONDON.—16th June, 1927. 


ORIGINAL 
DIAMETER OF 
CHAIN CABLE. 


MEAN DIAMETER 
REQUIRING 
RENEWAL OF 
CHAIN CABLE. i 


RENEWAL of CHAIN CABLES when WORN. 


When any length of a Chain Cable is so worn that the mean diameter at its most worn part is reduced to the size given 


ORIGINAL 
DIAMETER OF 
CHAIN CABLE. 


in the following Table, it is to be renewed. 


MEAN DIAMETER 


DIAMETER OF pence yal 
CHAIN CABLE. RENEWAL 0. 


MEAN DIAMETER 
REQUIRING 
RENEWAL OF 
CHAIN CABLE. 


| ORIGINAL 


| ORIGINAL 
| DIAMETER OF 
CHAIN CABLE. 


TABLE 56 


MEAN DIAMETER 
REQUIRING 
RENEWAL OF 
CHAIN CABLE. 


| 
\ 
CHAIN CABLE. 
| 
| 


bo 
-_ 


wo | ve 


bo 
_ 
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Lioyp’s ReGisTeR oF SHippinc, Lonpon.—13th July, 1922. 


PROVING ESTABLISHMENTS. 


ee 


The following Proving Establishments are recognised by the Committee of Lloyd’s Register for the Testing of Anchors 
and Chains while licensed by the Board of Trade for that purpose :— 


Neruerton (near Dudley)—Lloyd’s Proving House .....--.. 
Trpron—Lloyd’s Proving House (temporarily closed) ......... 
Low WALKER-oN-TyNE—Lloyd’s Proving House......++----++ 
Cuester (Saltney)—Lloyd’s Proving House ......+++-+-++-++ 
GLAsGoOWw—Lloyd’s Proving House..........++ssesecsssseseeeeeees 
Carpirr—Lloyd’s Proving House ...........:+-sssressseeeeeerees 
SUNDERLAND—Lloyd’s Proving House ..-........-+-+seereeeeeees 
CrapLtey Hearu—Lloyd’s Proving House ........-..++++-++++ 


WORT ETT He Te ditto 
cae dlhih oA neh cates ditto 
Cty eats Gos Cone ois csaaanen hone ditto 


Tae ere tee Superintendent, Mr, J. A. Relf. 


Perrrerrrrrrrrrrrereerrersars) 


ditto Mr. A. Green. 
ditto Mr. J. R. Parsons. 
Mr. L. Haffner. 
ditto Mr. L. L. Wright. 
Mr. J. H. Butler. 
Mr. S. C. Paul. 


ST LT 


The following Machines have been recognised by the Committee for the testing of Anchors and Chain Cables supplied to 
vessels of other than British Registry (see Section 39 of the Rules for Steel Vessels) :— 


AUSTRALIA ...... Faulkiner Machinery Co., Proprietary, 
Lim., South Brisbane, Queensland. 

RURTRIA toc seecetes F. F. von Helldorff & Otto Rothhart, 
Briickl-Karnten. 

BELGIUM ......+. The Engineering Company, Rue des Indes, 
Antwerp. 


Chaineries Mécaniques, Société Anonyme 
Fontaine l’Evéque (for the testing of 
small Chains only). 

seepaet: Demaret (Edmond) & Cie.—Société en com- 
mandite simple, Heppignies, near Fleurus. 

Mercantile Marine Engineering and Graving 
Dock Co., Antwerp. 

Société Anonyme des Forges de Courcelles— 
Centre, Courcelles (for testing Chains up 
to 52 tons). 

Société Anonyme des Usines Wattelar- 
Francq., Jumet. 

QUAD ccncaxes atv’ Thos. Davidson Manufacturing Co., Lim., 
Turcot, Montreal. 

Dominion Chain Co., Lim., Niagara Falls, 
Ontario. 

McKinnon-Columbus Chain, Lim., St. 
Catherine’s, Ontario. 

Banska a Hutni Spolecnost (Berg-und Hiit- 
tenwerks-Gesellschaft), Praha [I., Works 
at Maly Moravka (for testing chains up 
to 50 tons). 

Voigtmann & Séhne, Janowitz, near 
Romerstadt, Mihren. 

DANZIG ..-.20002.-- International Shipbuilding and Engineering 

Co., Lim. 

DENMARK ......--- Government Establishment at Copenhagen. 

FRANOE ....-..2+4+- Ateliers & Chantiers Maritimes du Sud 
Ouest, Bordeaux. 

Bievelot & Co., Havre. 

Chaineries de Saint-Nazaire, Saint Nazaire. 

Chantiers de la Loire, Nantes. 

Davaine (H.), Fils et Cie, St. Amand-les- 
Eaux (Nord). 

E. Turbot, Anzin (Nord). 

Etablissement Sirot-Mestreit, Saint Amand- 
les-Eaux (Nord). 


JZECHO- 
SLOVAKIA ...... 


FRANCE (Cont.)...... Forges de la Chaussade, Guérigny (Nievre). 


eatin as ey a Marit, Isidore, Raismes (Nord). 
Bees oceans tae Paoli (J.) & Co., Marseilles. 
ap ues’! ies Société Anonyme des Chaineries de St. 


Amand-les-EHaux, Htablissements Doré- 
mieux fils & Cie. E. Quinet, St. Amand- 
les-Eaux (Nord). 


Wh unnnentena: Société Nouvelle des Forges & Chaineries 
du Nord, St. Amand-les-Eaux (Nord). 

es eee Veille & Co., Havre. 

Pe rer Aa Ziegler Fréres, Dunkirk. 

GURMANY ......... A. Borsig, Berg und Hiittenverwaltung 

Borsigwerk, Borsigwerk, Upper Silesia. 

ts  Eseooeuea Deutsche Maschinenfabrik A. G., Duisburg. 

oo Bo ixasanaees Gutehoffnungshiitte A. G., Sterkrade. 

seacwl) esustees Hansa Kettenfabrik, Haunschild & Co., 
Dortmund. 

rue Eeare cess Heinrich Usinger, Hamburg. 

See rr arcie tts Joto Werke, Warmen, near Frondenberg. 

ok, geeeeaes Marinewerft, Wilhelmshaven. 

Sey. etc Otto Gruson & Co., Magdeburg-Buckan. 

eases Stiilcken (H. ©.) Sohn, Schiffswerft und 
Maschinenfabrik, Hamburg. 

Pe tree: Theile (J. D.), Schwerte, Westphalia. 

Se Moto Vereinigte Stahlwerke A. G. 


Dortmunder Union, Dortmund (for 
the testing of Anchors only). 
Branch Kettenwerke Schlieper, Griine, 
Westphalia ; 
also Sichtigvor, Westphalia. 

HOLLAND ...00+-0 Amsterdamsche Droogdok Maatschappij, 
Amsterdam. 

Koninklijke Nederlandsche Grofsmederij, 
Leiden. 

N.Y. Anker- & Ketting-Industrie “Schiedam” 
(Managing Director—P. Th. Verhoeff), 
Schiedam. 

DTREY! © ccctsesttvee Catenificio Ing. Carlo Bassoli & Co., Leghorn. 

Direzione Costruzioni Navali dell’Arsenale, 
Pola (approved for loads 50 tons upwards). 

Laminatojo Arlenico, Lecco. 


” 
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Iraty ............ Regia Marina — Direzione Costruzioni | Unirsp Starrs... Baldt Anchor, Chain and Forge Corporation 
(Cont.) Navali— Laboratorio Sperimentale, Regio | (Cont.) Chester, Pa. 
Arsenale, Spezia. | + mr . Bellingham Chain & Forge Co., South 
cot aereere es Societa Anonima Acciaierie Weissenfelsa— | Bellingham, Wash. 
Fusine in Valromana, Friuli (for the test- us » + Bradlee & Co., Inc., Philadelphia, Pa. 
ing of small Chains only). Bi _ . Buckeye Steel Castings Co., Columbus, Ohio 
egos eco Societ’ Italiana Acciaierie Cornigliano, (for breaking tests on Chain Cables only). 
, Genoa-Cornigliano. m » «e+ Carroll Chain Co., Columbus, Ohio, 
- SMPAR, | ileeresciees Kobe Steel Works, Kobe (for the testing ” » +++ Cleveland Chain & Manufacturing Oo., 
: Cleveland, Ohio. 
of Anchors only). é : 
cha”. = SsGaniin Kokko Chain and Steel Works, Lim. » _»__ «e+ Cleveland Steel Casting Co., Cleveland, Ohio 
1 “y 4 eka. ‘ (for, the testing of Anchors only). 
9 met A, Mitsu Bishi Dockyard & Engine Works, ..... woeqyet Golumbja, Biael Oo, Lim.,; Pitahargh, Cal. 
, Nagasaki. (for the testing of Anchors ae 
> Se ert Murakami Iron Works, Lim., Osaka. ” ates ee apres oes Co., Columbus, 
POR, sh Nippon Mechanical ChainWorks,Lim.,Osaka. 5 IEDs BR eee eRe ; 

Osaka Chai a Machinds Worka iit : ‘i . General Steel Castings Corporation, Eddy- 
| py pee MER ris On 3 ie a a al ee stone, Pa. (for the testing of Anchors only). 
te Ae) Sey emanvess Osaka Chain Works, Yokohama. RY a » Herreshoff Manufacturing Co., Bristol, R.I. 

” : 4 : (for the testing of Anchors only). 
iy) Pee teenes nore bt ee Steel a ee Tokio (for ~- ». «+» Jobnson-Farmer Chain Co., Lebanon, Pa. 
the testing of Anchors only). : : & Lauchlin Steel Co.. Pittsbur : 
, rn | Tokyo Seisa Tekko Kabushiki Kaisha (‘Tokyo aa Sones & Hengaln Steal Fp ae 
: : » --+ Knoxville Iron Co., Knoxville, Tenn. 
Chain and Iron Works), Kameido, Tokyo. National Malleable Casti a. Govaland 
| NORWAY. «10a 05-~<- A/S Kjaettingfabriken, Oslo (for testing »” t ‘Ohio, a5 a Shas » — bes is bhi 
gives a ite i. sau . a4 . Penn Steel Castings Corporation, Chester, 
eee rs” oat wht tee ; Pa. (for the testing of Anchors only). 
q SPAINec scnessh-n sss Hijos di Vicinay, S. en ©., Ochandiano, | ‘ r . Portland Chain Manufacturing Co., Portland, 
; Vizcaya. : Or. 
| gym | men seneeecnd Viuda e Hijos de J. Arregui, Durango. A, = ~ . Round California Chain Corporation, Lim., 
; SWEDEN ........000. Gunnebo Bruks Nya Aktiebolag, Vistervik | South San Francisco, California. 
| (for testing Chains up to 20 tons). 2 * . Seattle Chain Co., 6921, East Marginal 
RE ae ee Serre Ljusne Chain Works (Ljusne Katting- Way, Seattle, Wash. 
fabrik), Ljusne. PA 3 . Seneca Chain Co., Kent, Ohio. 
JAMO: Riva Ramnis Bruks Aktiebolag, Ramnas. a < .. Taylor (8. G.) Chain Company, Hammond, 
; ree oe Statens Profningsanstalt (Government Indiana. 
: Establishment), Stockholm. nA a - United States Chain & Forging Co., 
> Onrrep States... American Chain Co., Columbus, Ohio; | Pittsburgh, Pa. 
: Braddock, near Pittsburgh, Pa.; and | ss 5 «+» Weimer Chain & Iron Co., Lebanon, Pa. 
5 York, Pa. (for testing Chains up to | a 5) +++ Whitehill Chain Works, Fieldsboro’ N.J. 
b 22 tons). Z ‘, «es Woodhouse Chain Works, Trenton, N.J. 
N.B.—Vessels supplied with Anchors and Chain Cables tested at any of the Establishments in the foregoing lists 
will have the notation of “ Lloyd’s A.&.C.P.” in the Register Book, provided that in the case of machines outside Great 
Britain and Ireland the tests are carried out under the supervision of a Surveyor to the Society. 
By order of the Committee, 
| MALCOLM K. SCOTT, 
Lonpon.—July, 1937. Secretary. 
; 
; 
r 
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ASSIGNMENT OF FREBBOARD. 


The Committee of Lloyd’s Register are empowered to assign freeboards to British Vessels and to vessels registered 


in other countries. Forms of application for the assignment of freeboard can be obtained from the London, or other, 
offices of the Society. 


FREEBOARD MARKING FOR STEAMERS. 
— 300 mm. ==) 


Top of Deck. - 


+ 
g ! 
8 1 
re 1 
a8 | Vertical line to be ‘ 
gh k<— 540 mm. forward — 
O° 1 of Centre of Dise. Hi 
52 i \ 
43 | ! ‘ 
2 i 
| —— 

8A I 2a 1 
oe i 
ain 25 mm. i 
So — 
iw T 
$ 1 ‘ 
fa 115 mm. ! 1 

! 


' 

AF d. (<— 250 mm. 
UPPER EDGE of horizontal > -WY —25 mm. 
line passing through the a 


Centre of Dise. 


S$ ‘These measurements to be taken from 
Centre of Disc to top of each line. 


WNA 


Outside diameter 
fe of Disc, 300 mm: >I 


25 mm. 
« thickness 25 mm. * 5 r 


Lines ‘ 
20mm.in | 
ke length and 
| | 25 mm. in ¢ 
Horizontal line 460mm. long kiana 1 
and 25 mm, in thickness, —2l | } 
' 


The Centre of Disc to be placed on both sides of vessel amidships, i.c., at the middle of the length of the Summer{Load Waterline. The disc, lines and letters are 
to be painted in white or yellow on a dark ground or in black on a light ground. They are also to be carefully cut in or centre-punched on the sides of iron and steel 
ships, and on wood ships they are to be cut into the planking for at least 3 mm. ‘The marks are to be plainly visible, and, if necessary, special arrangements 
are to be made for this purpose. Ships over 100 m. 50 in length are not required to be marked with the W.N.A. line. 


FREEBOARD MARKING FOR STEAMERS CARRYING TIMBER DECK CARGOES. 
i ‘ 


%— 300mm. A ayy of Deck. 


ERE Fi eae 


1 1 
Vertical line to be ! Vertical line to be 


‘ 
1 1 
f<— 540 mm. aft of —SK— 540 mm. forward — >t 
j ' 
' 
' 
1 
| 
1 


Centre of Disc. of Centre of Disc. 


__ i Te 
LF 75 mm, 


kg 
250 mm, sy 25mm.) 
‘7 


— 


LT 
L$ 


to top of Deck. 


measured from 
Centre of Dise 


Freeboard to be 


---3- 


These measurements to be 


115 mm. 
taken from Centre of Dise LW 
to top of each line, agri = These measurements to be 


taken from Centre of Dise 
to top of each line. 


__.. LWNA cae 


Outside  dia- 
meter of Dise, 
K 300mm; thick- _ 
ness 25 mm, 


' 
' Lines 4 
} 250mm.in | 
length and 
25 mm. in *} 
y thickness. , 


95 : 

—— 4 98 tan ale Lines | 
250 mm.in | 

, langth and 
25 mm. in i 
thickness 


Horizontal line 
¢ 160 mm. long and 
dmm.inthickwess 


The Centre of Dise to be placed on both sides of vessel amidships, i.c., at the middle of the lengthjofjthe Summer Load)Waterline. The disc, lines and letters are 
to be painted in white or yellow on a dark ground or in black on a light ground. They are also to be carefully cut in or centre-punched on the sides of iron and steel 
ships, and on wood ships they are to be cut into the planking for at least 3 mm. “The marks are.to be plainly visible, and, if necessary, special arrangements 
are to be made for the purpose. Ships over 100 m. 50 in length are not required to be marked with the W.N.A. line. 


N.B.—It is a condition on which a complete superstructure vessel or a vessel of less scantling than the full scantling standard and intended 
for other than river or inland water service is classed in the Society's Register Book that the freeboard assigned shall be marked on the vessel’s 
sides as above preseribed. If the vessel proceed to sea with a less freeboard than that approved by the Committee, or if the freeboard mark 
be placed higher than the position assigned by the Committee, the vessel will be liable to have her class expunged from the Register Book. 
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FREEBOARD MARKING FOR SAILING SHIPS. 
aes 300 mm. a 


Top of Deck. oo 


' 

' 

' 

' 

' 

' 

‘ 

‘ 

H 

t Vertical line to be ' 

— 540 mm. forward —A 

H ' 
i 

i H 

‘ 

H ¢ 

' 

1 ‘ 

1 1 
' 
' 
i 


of Centre of Disc. 


reeboard to be measured from Centre 
of Dise to top of Deck, 


: 
110 ott 
(Koo 
£5 mm. « ‘ 
' 
TE: ae 
H 
3 115 mm. ee 
+ oes <— 
UPPER Epakof horizontal mn) 25 mm. 250 mm These measurements to be taken from 
line passing through the : > aR Shee, Centre of Disc to top of each line. 
Centre of Disc. . i 
| 4 WNA 
‘ 
nw = ea, 
oer : 
H ' ' 25 mm. Hie | 
H ‘ ‘ H H Lines 
' H H 1 ¢ 250mm.in 1 
' ke Outside diameter ; te—leogth and—y 
H of Disc, 300 mm; 1 !" 25 mm. in ' 
H thickness 25 mm. ; + thickness. 4 
' H 
' ' 
1 ' 
: ' 


< Horizontal line 460mm. long 
i and 25 mm. in thickness. a 


The Centre of Disc to be placed on both sides of vessel amidships, i.e., at the middle of the length of the Summer Load Waterline. The dise, lines and letters are 
to be painted in white or yellow on a dark ground or in black on a light ground. They are also to be carefully cut in or centre-punched on the sides of iron and steel 
ships, and on wood ships they are to be cut into the planking for at least 3mm. The marks are to be plainly visible, and, if necessary, special arrangements 


are to be made for this purpose. 


N.B.—It is a condition on which a complete superstructure vessel or a vessel of less scantling than the full scantling standard and intended 
for other than river or inland water service is classed in the Society's Register Book that the freeboard assigned shall be marked on the vessel's 
sides as above prescribed. If the vessel proceed to sea with a less freeboard than that approved by the Committee, or if the freeboard mark 
be placed higher than the position assigned by the Committee, the vessel will be liable to have her class expunged from the Register Book. 
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